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OF THE PELVIS. 
$ 6. A, enſtruation. 


„ Tur deſcriptions which we have hitherto given of the fe- 
4 male parts, are in common to all ages of the ſex; but about 
the thirteenth year, or later, nearly at the ſame time when 
ſemen begins to form itſelf in the male, conſiderable chang- 
£8 are likewiſe produced in the female. For at this time 
the whole maſs of blood begins to circulate with an in- 
creaſed force, the breaſts ſwell, and the — 1 to 
Vor- 1 . 1 be 
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be cloathed : at the ſame time the menſes in ſome meaſure 


| make their appearance by a common law of nature, although 5 
in different countries both the time and 1 292555 of the flux is | 
different. . : / 3 

But, before the bd 3 commences, various ſymp= _ I 

toms of pain are excited in the loins; and pains reſembling 2X 

the cholic, an increaſed pulſe, headaches, cutaneous puſtules, 1 


and a diſcharge of a whitiſh liquor, generally pronounce its ap- 
proach. For now the fleecy veſſels of the uterus, which in 
the ſtate of the fœtus were white, and tranſuded a ſort of 
milk, as in the young girl they tranſuded a ſerous liquor, 
now begin to ſwell with blood; the red parts of which are 
depoſited through the veſſels into the cavity of the uterus. 
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F This continues ſome days, while in the mean time the firſt 
U troubleſome ſymptoms abate, and the uterine veſſels gradual- 


Iy contracting their openings, again diſtil only a little ſerous 
moiſture as before. But then the ſame efforts return again 
at uncertain intervals in tender virgins ; till at length, by de- 
grees, they keep near to the end of the fourth week, when 


„ 


the flux of blood follows, as before, which is periodically con- 
tinued till between the 45th and goth year; though the diet, 
country, conſtitution, and way of life, cauſe a great variation 


ee 


e 


WE: a hs I ted 


in this diſcharge. Pregnancy commonly 8 a tempo- 
rary ſtoppage of the menſes. 

This diſcharge of blood from the veſſels of the uterus itſelf 
is demonſtrated by inſpection in women who have died in 
the midſt of their courſes; and in living women, havi ing an 
Inverſion of the uterus, the blood has been plainly feen to di- 

ſtil from the open orifices : in others, when the menſes have 
been deficient, the uterus has appeared full of concreted blood. 
Another argument, in favour of the ſame opinion, is drawn 
from the nature of the uterus itſelf, which is full of ſoft 
| ſpongy veſſels; and from comparing this organ with the thin, 
calous, by no means fleecy, and almoſt bloodleſs ſubſtance of 
| the 
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the vagina. That this is good blood in an healthy woman, 
appears both from the foregoing and innumerable other ob- 
ſervations. Nevertheleſs ſome blood may be diſcharged 
through the coats of the vagina, as in other caſes it is through 
the inteſtinum rectum, and in ſhort through the remoteſt parts 


of the body. 


Since none but the human ſpecies are properly ſubject to 


this menſtrual flux of blood (although there are ſome animals 


who, at the time of their vernal copulation, diſtil a ſmall quan- 
tity of blood from their genitals), and ſince the body of the 
male is always free from the like diſcharge, it has been a great 
inquiry in all ages, what ſhould be the cauſe of this ſanguine 
excretion peculiar to the fair ſex? The attraction of the moon, 
which is known to raiſe the tides of the ſea, has been, in all 
ages, ſuppoſed to produce this effect; other authors have re- 
ferred it to a ſharp ſtimulating humour, ſecreted in the ge- 
nital parts themſelves, the ſame which is the cauſe of the 


venereal diſeaſe. But if the moon produces this effect, it 


would appear in all women at the ſame time, which is contra- 
ry to experience, ſince there is never a day in which there are 


not many women ſeized with this flux; nor are there fewer 
in the decreaſe than in the increaſe of the moon. As to any 


ſharp ferment ſeated in the uterus, it will be always inquired 
for in vain, where there are none but mild mucous juices, and 
where venery, which expels all theſe juices, neither increaſes 
nor leſſens the menſtrual flux: for women deny that, during 
the time of their menſes, they have any increaſed deſire of ve- 
nery; for at that time moſt of the parts are rather pained and 
languid ; and the ſeat of venereal pleaſure ſeems rather in the 


entrance of the pudendum than 1n the uterus, from which laſt 


the menſcs low. Beſides, that the menitrual blocd is forced 
out by ſome cauſe exciting the motion of the blood againſt 
the veſſels, appears moſt probable ; becauſe, by a retenſion, 


the courſes have been known, to break through all the other 
Organs 
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organs of the body, where no vellicating ferment could be- 
ſeated, ſo as to burſt open the veſſels of each organ; and be- 


cauſe the effect produced by the retention of the blood, is not 
confined to thoſe parts which pour out the venereal humour. 
Nature has, in general, given women a more delicate 


body, and ſolids that are leſs elaſtic ;. their muſcles are alſo 


ſmaller, with a greater quantity of fat interpoſed both be- 


tween them and their ſibres; the bones too are ſlenderer, and 


their ſurfaces have fewer proceſſes and afperities, than in 
males: Moreover, the pelvis of the female is, in all its di- 
menſions, larger; the oſſa ilia ſpread farther from each other; 
and the os ſacrum recedes more backward from the bones of 
the pubes, while the oſſa iichi:depart more from each other 
below: however, the angle in which the bones of the pubes 
meet together to form an arch, is in the female remarkably 


more large; which differences are confirmed by the obſerva- 


tions of great anatomiſts, and from neceſſity itſelf, which re- 


quires a greater ſpace for a greater number of viſcera in the 
pelvis. 


The female infant new born has her lower limbs very fmall ; 


and the greater part of the blood, belonging to the iliac arteries, 
| goes to the umbilicals, ſending down only a fmall portion to 
the pelvis. Hence the pelvis is {mall; and but little concave z 
ſo that the bladder and uterus itelf, with the ovaries, project 


beyond the brim of the pelvis. But when the fœtus is born, 
and the. umbilical artery tied, all the blood of the iliac arte- 
ry deſcends to the pelvis and lower limbs, which of courſe 


grow larger, and the pelvis ſpreads wider and deeper; ſo that, 


were leaſt ; and all things are ſo changed, that the hemorrhoi- 


by degrees, the womb and bladder are received into its cavity, 


without being any longer compreſſed by the inteſtines and pe- 
ritonæum, when the abdominaÞ muſcles preſs upon the lower 


parts of the abdomen. When the increaſe is perfect, or 


nearly fo, then in general we find thoſe arteries of the ute- 
rus largeſt, and eafily injected with wax, which in the foetus 
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dal artery is now in place of the hypogaſtrie, when formerly 
the umbilical had been the trunk of that artery. More bloody 


therefore, at that time comes into the uterus, vagina, and cli- 
toris, than formerly ufed to do. 


1 At the ſame time, when the growth of the body begins con- 
J {iderably to diminiſh, and the blood, finding eaſy admittance 
| J into the completed viſcera, is prepared in a greater quantity; 
I and the appetite being now very ſharp, in both ſexes, a plethora 
XZ conſequently follows. In the male, it vents itfelf frequently 
1 by the noſe, from the exhaling veſſels of the pituitary mem- 


brane being dilated to ſo great a degree without a rupture, as: 
to let the red blood diſtil through them; and now the ſemen» 
1 firſt begins to be ſecreted, and the beard to grow. But in the 
2 female, the fame plethora finds a more eaſy vent downward 
L being directed partly by the weight of the blood itſelf, to the 
= uterine veſſels now much enlarged, of a ſoft fleecy fabric, and 
ſeated in a looſe hollow part, with a great deal of cellular fa- 
2 bricinterſperſed, which is very yielding and ſucculent, as we 
XZ obſerve in the womb: for theſe cauſes, the veſſels being eaſily 
diſtenſible, the blood finds a more eaſy paſſage through the ve- : 
ry ſoſt fleecy exhaling veſſels, which open into the cavity of | 
the uterus, as being there leſs reſiſted than in its return by the 
veins, or in taking a courſe through any other part; and at. 


the ſame time the return of the blood from the uterus is im- 

peded, both becauſe the flexures of the arteries, from the in- 

creaſed afflux of the blood, become more ſerpentine and fit for e 

retarding the blood's motion, and likewiſe becauſe it now re- 

turns with difficulty through the veins. The blood is, there- 

fore, firſt collected in the veſſels of the uterus, Which at this. 

time are obſerved, in diſſections, to be ſwelled; it is alfo ac- 

cumulated in the arteries of the loins and the aorta itſelf, 
which; urging on a new torrent of blood, augments the force, ſo 

far as to dilcharge the red blood into the ſerous veſſels of the 

uterus, which at firſt tranſmit an increaſed quantity of warm 
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a greater diſtenſion, they at laſt emit the red blood itſelf. The 
ſame greater impuſe of blood, determined to the genital parts, 
drives out the hitherto latent hairs, increaſes the bulk of the 
clitoris, dilates the cavernous plexus of the vagina, and whets 


the female appetite to venery. Accordingly we find, that the | 
quantity of the menſtrual flux, and the earlineſs of their ap- 
pearance, are promoted by every thing that either increaſes 


the quantity or momentum of the blood with reſpect to the 
body in general, or directs the courſe of the blood more 
particularly towards the uterus ; ſuch as joy, luſt, bathing 
of the feet, a rich diet, warm air, and lively temperament of 
the body. It is diminiſhed by thoſ: things which leſſen ple- 
thora and the motion of the blood, as want, grief, cold air, 
ſloth, and antecedent diſeaſes. ; | 
When five or fix ounces of blood have been thus evacuated, 
the unloaded arteries now exert a greater force of elaſticity, 
and, like all arteries that have been overcharged with blood, 
they gradually contract: hemſelves to a leſs diameter, ſo as at 


length to give paſſage only to the former thin exhaling moiſ- 


ture; but the plethora, or quantity of blood, being again in- 


creaſed from the ſame cauſes, a like diſcharge will always more 


eaſily enſue through the veſſels of the uterus, after they have 
been once thus opened, than through any other part. Nor is 
there any occaſion to perplex ourſelves about the cauſe, why 
this periodical diſcharge is, for the moſt part, nearly regular 
or menſtrual; for this depends upon the proportion of the 


quantity and momentum of the blood daily collected, together 


with the reſiſtance of the uterus, which is to yield again gra- 
dually.to the firſt courſe. This critical diſcharge of the blood, 
therefore, never waits for the interval of a month, but flows 
ſooner or later, according as the greater quantity of blood in 


plethoric women is determined, by luſt or other cauſes, to- 


wards the uterus. Finally, they ceaſe to flow altogether, when 
| quired 
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© mucus, afterwards a reddiſh coloured ſerum ; and by ſuffering 
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the uterus, like all the other ſolid parts of the body, has ac- 
quired ſo great a degree of hardneſs and reſiſtance, as cannot 
be overcome by the declining force of the heart and arteries, 
by which the blood and juices are driven on through all the 
veſſels. This increaſed hardneſs in the old uterus is fo re- 
markable in the arteries and ovaries, that it eaſily diſcovers it- 
ſelf both to the knife and the injections of the anatomiſt. 
But, in general, brute animals have no menſes; becauſe, in 
them, the womb 1s in a manner rather membranous than fleſhy, 
with very firm or reſiſting veſſels : Beſides, the difference of 
their poſture, never permits a natural hemorrhagy from the 


noſtrils or other parts. They are wanting in men, becauſe in 


that ſex there is no ſpongy organ fit for retaining the blood; 
and likewiſe becauſe the arteries of the pelvis are both harder, 
and leſs in proportion, than the veins; and thus the impetus 
of the blood is directed to the lower limbs, where the veſſels 
are larger in proportion as thoſe of the pelvis are ſmaller. 

It will, perhaps, be demanded, why the breaſts ſwell at the 
time of the approach of the menſes ? We are to obſerve, that 
the breaſts have many particulars in their fabric, common 
with the uterus z as appears from the ſecretion of the milk in 
them after the birth of the foetus, which increaſes or dimi- 
niſhes in proportion as the lochial flux is either increaſed or 
diminiſhed ; from the ſimilitude of the ſerous liquor, to milk 
or whey, which is found in the uterus of thoſe who do not ſuckle 
their children ; 
very evidently in the brute animals ; alſo from the turgeſcence 


it is of a thin white conſiſtence, and appears 


or erection of the papillæ or nipples of the breaſt by friction, 
analogous to the erection of the clitoris. The ſame cauſes 
therefore, which diſtend the veſſels of the uterus, likewiſe de- 
termine the blood more plentifully to the breaſts; the conſe- 
quence of which is an increaſed bulk and turgeſcence of the 
conglomerate glandules and cellular fabric which compoſe 


them. 
? 7. Of 


| ed Led. th. a 


— 


. A ˙¹¹ ⁰ ůr ÄůùÄ , ] Agra 
. 


—— 


— 2 
* 


— r 


— 
"RT C7 VE, 


EY KG IS c GL 2th de age on 
* W 1 —— $—m—_— . 21 — 4 : 


* 


——— ms „ 


„ OE Wn IE ata. 3 es. Cath. 
— 54 „„ 


Lt. Ae ed 


FEE 


8 
— — 


8 


* 


= . 
Oe 


Ears W 0 Apr IAA 
e e eee ea 22 


- 1 
W— RI 


r 


n I DE ML 3. 
r Arno" c 


ww 2323 


— 2 
* 


wg re ES 


= ug rr rug ow 
_— 


— — WE oy Lg A r 
l 1 EPS wins > 4 reer 


0 


8 a, 
- F 
r „ * 


X . OF T HE PELVIS. Part IV. 


7. Of the Gravid Uterus. 
ART. I. STRUCTURE of the Ovum in early GESTATION. 


WIN the rudiments of the fœtus get into the uterus, im- 
-Pregnation is ſaid to take place. The ovum, ſoon after its in- 


troduction, adheres to ſome part of the internal ſurface of the 
uterus : at firſt it appears like a ſmall veſicle, ſlightly attached; 


and gradually increaſes in bulk, till it apparently coraes in 
contact with the whole cavity of the uterus. 

The embryo, with umbilical cord, membranes, and waters, 
an early geſtation, conftitute the ovum ; which then appears 


like a thickened fleſhy maſs, the more external parts, which 


are afterwards ſeparate and diſtinct, being blended in ſuch a 
manner that they cannot be readily diſtinguiſhed. 

In the progreſs of geſtation every part of the ovum be- 
comes more diſtinct; and then a thick vaſcular part on the 


Outſide of the chorion, called placenta, can be readily perceived. 


The external membranous part of the ovum is originally 


compoſed of three coats: the internal lamella, or that next 


the foetus, is called amnios ; the next is the true chorion ; and 


the external is called the falſe or ſongy chorion. It is ſup- 


poſed to derive an extraordinary lamella immediately from the 


uterus, which conſtitutes the external covering of the ovum, 


This production, which is ſuppoſed to be entirely formed by a 


£ontinuation of the internal membrane of the uterus, is at 


'Arſt looſely ſpread over the ovum, and afterwards comes in 
contact with the falſe chorion. Theſe two lamelle, which 


form the external vaſcular ſurface of the ovum, are much 
thicker than the internal membranes of the true chorion 


and amnios; and the proportion which they bear to the 
other parts is ſo great, that, in early conception, the maſs 
of the ovum is chiefly compoſed of them. Dr Ruyſch called 


this exterior coat the unica filamentsſa; more modern authors, 
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the Falſe or ſpongy chorion. But Dr Hunter has found the ſpon- 
gy chorion to conſiſt of two diſtinct layers: that which lines 
the uterus he ſtyles membrana caduca or decidua, becauſe it is 
caſt off after delivery; the portion which covers the ovum; de- 
cidua reflexa, becauſe it is reflected from the uterus upon the 
ovum. The membrana decidua is perforated with three fora- 


mina, viz. two ſmall ones, correſponding with the inſertion of 


the tubes at the fundus uteri ; and a larger ragged perforation 
oppoſite to the orificium uteri. | 

Thus, according to Dr Hunter, the embryo, on its firſt 
formation in the ovum, and the fœtus during the whole time 
of geſtation, 1 is incloſed in four membranes, viz. the double, 


falſe, or ſpongy chorion, called membrana decidua, or decidua 


reflexa ; the true chorion, and the amnios, which include 2 


fluid called the /iguor amnii, in which the embryo floats. 


The true chorion and the amnios are very thin tranſparent 


membranes. The decidua, and decidua reflexa, differ in ap- 


pearance, and ſeem to reſemble thoſe inorganic ſubſtances 
which connect inflamed viſcera, and have been conſidered by 
ſome late writers as being compoſed of inſpiſſated or coagula- 
ted lymph. 8 

Between the amnios and chorion, a quantity of gelatinous 
fluid is contained in the early months; and a ſmall bag, or 
white ſpeck, is then obſerved on the amnios, near the inſertion 
of the umbilical cord. It is filled with a white liquor, of a 


thick milky conſiſtence; and is called vefrcula umbilicalis, veſt 


cula alba or lactea: it communicates with the umbilical cord 
by a ſmall funis, which conſiſts of an artery and vein. 'This 
veſicle, and duct or tube leading from it, are only conſpicu- 
ous in the early months; they afterwards become tranſparent, 
and of conſequence inviſible. Their uſe is not yet underſtood. 

Though the bag, or external parts of the conception, at firſt 
form a large proportion of the ovum in compariſon to the em- 


bryo or foetus, yet in advanced geſtation tho proportions are 
Vor III. 2 | reverſed- 
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te OF THE PELVIS: Part VE. 
reverſed. Thus an ovum between the eighth and ninth week 
after conception, is nearly about the {ze of a hen's egg, while 
the embryo ſcarcely exceeds the weight of a ſcruple : at three 
months, the former increaſes beyond the magnitude of a 
-gooſe's egg, and its weight is above eight ounces; but the foetus 
does not then amount to three ounces : at ſix months, the fœ- 
tus weighs twelve or thirteen ounces, and the placenta and 


_ only feven or eight: at eight months, the foetus 


weighs between four and five pounds, the ſecundines little 
more than one pound: at birth, the feetus, according to Dr 
Hunter, weighs from five to eight pounds; and this agrees 
nearly with the obfervation of Dr Wryberg : but the placenta 
ſeldom increaſes much in bulk from between the feventh and 
eighth month. 


Having deſcribed the ovum in early geſtation, we ſhall next 
take a view of the germ; trace the progreſs of the embryo 


and foetus ; then reſume the ſubject of the ovum, to explain 
the ſtructure of the membranes, placenta, &c. in advanced 
- geſtation, and point out the moſt remarkable changes which 


the uterus ſuffers during impregnation. 


AxT. II. Evoluriox of the Fox rus. 


THERE can be little doubt that all the parts of an animal 
exiſt completely in the germ, though their extreme minute- 
neſs and fluidity for ſome time conceal them from our ſight. 
In a ſtate of progreſſion, ſome of them are much earlier con- 
E ſpicuous than others. | 


The embryo, in its original ſtate, ſeems to contain, in a ſmall | 


ſcale, all the other parts which are afterwards to be progreſ- 
fively evolved. Firſt the heart and liver, then the brain and 
| ſpinal medulla, become conſpicuous ; for the ſpine or carina 


of the embryo is formed ſome time before any veſtige of the 
_ extremities begin to ſprout. The encephalon, or head, and its 


_ appendages 
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S ; - 


| appendages, firſt appear ; ; chen the thoracic viſas next, the 


abdominal: at length the extremities gradually ſhoot out; the 
ſuperior firſt, then the inferior; till the whole is evolved. 

As ſoon as the embryo has acquired ſufficient conſiſtence ts 
be the ſubject of any obſervation, a little moving point, which 
is the heart, diſcovers itſelf. Nothing, however, but general 
circumſtances relating to the particular order and progreſs of 
the ſucceſſive germination or evolution of the viſcera, extre- 
mities, vaſcular ſyſtem, and other parts of the human foetus, 
can be aſcertained, as it is beyond the power of atratoniicats in- 
veſtigation. 

It is alſo exceedingly difficult to determine the age or pro- 
portional growth of the foetus. The judgement we form will 
be liable to conſiderable variation: 1ſt, From the uncertainty 
of fixing the period ef pregnancy; 2dly, From the difference 


of a fœtus of the ſame age in different women, and in the 


ſame woman in different, pregnancies ; and, laſtly, Becauſe 
the foetus is often retained in wtero for ſome time after the 
extinction of its life. 

The progreſs of the fœtus appears to be much cher in 
the early than latter months: but the proportional increaſe is 
attended with dithculty in the calculation; for, beſides other 
reaſons, we have not an opportunity of knowing the magnitude 
or weight of the ſame foetus in different months. It will alfo, 
probably, be materially influenced by the health, conſtitution, 
and mode of life, of the parent. 

A fottus of four weeks, is near the ſize of a common fly ; . 
it is ſoft, mucilaginous, ſeems to hang by its belly, and its 
bowels are only covered by a tranſparent membrane. At fix 


weeks, the conſiſtence is {till gelatinous, the ſize about that of 
a ſmall bee, the head larger than the reſt of the body, and the 


extremities then begin to ſhoot out. At eight weeks, it is a- 
bout the ſize ofa field bean, and the extremities project a little 


| from the body. At twelve weeks, it is near three inches long, 
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and its formation is pretty diſtinct. At four months, the foetus 
meaſures above five inches; at five months, between ſix and 
ſeven inches; at ſix months, the foetus is perfect in all its ex- 
ternal parts, and commonly about eight, or between eight 
and nine inches long; at ſeven months, it is between eleven 
and twelve inches ; at eight months about fourteen or fifteen 
inches; and at full time, from eighteen to twenty-two and 
twenty-three inches. But theſe n for the above 
reaſons, muſt be very ee 


ARr. III. Cox rEN TS of the Gravid UTERus in advanced 
GESTATION, 

THresE conſiſt of the foetus, umbilical cord, placenta, 

— membranes, and contained fluid. We have already traced 
the progreſs of the foetus ; and ſhall proceed to deſcribe the 
other parts. of the ovum in advanced eig, as * now e- 
numerated. | 
Umbilical card. The foetus is connected to the placenta by 
the umbilical cord or navel-firing z which may be defined, a 
long vaſcular rope, compoſed of two arteries and a vein, cover- 
ed with coats derived from the membranes, and diſtended with 
a quantity of viſcid gelatinous ſubſtance, to which the bulk of 
the chord is chiefly owing. 
The cord always ariſes from the centre of the child's belly, 
but its point of inſertion in the cake is variable. If the pla- 
centa adhere to the fundus, or is fixed over the mouth of the 
uterus, it is then of a round form, and the cord ariſes from its 
middle; but if the placenta adhere elſcwhere, the cord is in- 

ſerted nearer its edge. Its ſhape is ſeldom quite cylindrical 3 
and its veſſels are ſometimes twiſted or coiled, ſometimes form- 
ed into longitudinal ſulci. Its diameter is commonly about the 
| thickneſs of an ordinary finger, and its length ſufficient to ad- 
mit the birth of the child with ſafety, though the placenta 

| mould 


* 
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ſhould adhere at the fundus uteri. In length and! thickneſs, 
however, it is liable to conſiderable variation. The extremity; 
next the foetus is generally ſtrongeſt; and ſomewhat. weaks 
er and more ſlender next the placenta, according to its place 
of inſertion ; which, though commonly not far from the cen. 
tre, is ſometimes very near the edge. This ſuggeſts an im- 
portant advice to practitioners, to be cautious of pulling the 
rope to extract the placenta when they feel the ſenſation of 
its ſplitting as it were into two diviſions, which will propor- 
tionally weaken its reſiſtance, and render it liable to be rup- 
tured with a very ſlight degree of force in pulling. The uſe 
of the cord is to connect the foetus to the cake, to convey the 
nutritious fluid from the mother to the chill, and to return 


what is not employed. 


Placenta. The placenta, cake, or after birche is a thick, ſoft, 


vaſcular maſs, connected to the uterus on one ſide, and to the 


umbilical cord on the other. It differs in ſhape and ſize; it 
is thickeſt at the centre, and gradually becomes thinner to- 


wards the edges, where the membranes go off all round, mak- 


ing a complete bag or involucrum to ſurround the waters, 
funis, and child. | 
Its ſubſtance is chiefly vaſcular, and e in ſome abe 
glandular. The ramifications of the veſſels axe very minute, 
which are unravelled by maceration, and, when injected, ex- 
hibit a moſt beautiful appearance reſembling the buſhy tops of 
a tree. It has an external convex, and an internal concave, ſur- 
face. 'The former is divided into a number of ſmall lobes and 
fiſſures, by means of which its adheſion to the uterus is more 
firmly ſecured, This lobulated appearance is moſt remarkable 
when the cake has been raſhly ſeparated from the uterus ; for 
the membrana dedicua, or connecting membrane between it 
and the uterus, being then torn, the moſt violent and n 
ing hemorrhagies frequently enſue. 
The internal concave ſurface of the placenta is in eit 
with 
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with the chorion, and that with khe amnios. FIG its in- 

ternal ſubſtance ariſe innumerable ramifications of veins and 

_ arteries, which inoſculate and anaſtomoſe with one another; 

; and at laſt the different branches unite, and Ln the funis 
umdbilicalis. 

The after-birth may dike to every part of the internal 

Suſe; of the uterus, as at the poſterior and anterior, ſupe- 

rior and lateral parts; and ſometimes, though more rarely, - 


q part of the cake extends over the orificium uteri; from 
| *whence, when the orifice begins to dilate, the moſt frightful 
and dangerous floodings ariſe. But the moſt common place 
[; 'of attachment of the cake is from the ſuperior part of the cer- 
1 yix to the fundus. | ; 

[ Twins, triplets, &c. have their placenta, ſometimes ſeparate, 
i and ſometimes adhering together. When the placentæ ad- 
4 here, they have generally the chorion in common; but each 
4 fœtus has its diſtin amnios. They are commonly joined 
I! together, either by an intervening membrane, or by the ſurfa- 
i ces being contiguous to one another; and ſometimes the veſſels 
i of the one cake anaſtomoſe with thoſe of the other. 

i The human placenta, according to Dr Hunter, and others 
| who believe that the child is nouriſhed by a ſecreted liquor, is 
| | f compoſed of two diſtinct ſyſtems of parts, a ſpongy or cellu- 
! lar, and a vaſcular ſubſtance ö the ſpongy or cellular part, 
b formed by the decidua, being derived from the mother, the 
if more internal vaſcular part belonging entirely to the foetus 
4 but, acording to thoſe who are of opinion that a real circula- 
. 5 tion is carried on between the mother and the child, the pla- 
: | cCeünta is chiefly compoſed of veſſels which are connected by the 
; common cellular ſubſtance. 

| ... Membranes. Theſe conſiſt, externally, of two layers of 
N the ſpongy chorionz called decidua and decidua reflexa z inter- 
i nally, of the true chorion and the amnios. They form a 
N Reer ſtrong bag, commencing at the * of the cake, going 
! | 85 roung 
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round the whole circumference, and lining the internal ſur- 
face of the womb. When ſeparated from the uterus, this 


membranous bag is ſlender and yielding, and its texture readi- 
ly deſtroyed by rhe impulſe of the contained fluid, the preſ- 
ſure of the child, or of the finger in touching; but in its na- 
tural ſtate, while it lines the womb, and is in cloſe contact 


with its ſurface, the membranous bag is tough and ſtrong, ſs 
as to give a conſiderable degree of reſiſtance. It is alſo 


ſtrengthened in proportion to the different layers of which it 
is compoſed, whoſe ſtructure we ſhall "OY to explain more. 
particularly. 

1. The membrana decidua, or that mel of the ſpongy 
falſe chorion which is in immediate contact with the uterus, is 
originally very thick and ſpongy, and exceedingly vaſcular, 
particularly where it approaches the placenta. At firſt, there 
is a ſmall intervening ſpace between it and the ovum, which 
is filled with a quantity of gelatinous ſubſtance. It gradual 
iy becomes more and more attenuated by ſtretching, and ap- 
proaches nearer to the decidua reflexa ; and about the fifth 
month the-two layers come in contact, and adhere to as to be- 
come apparently one membrane. 

2. Decidua relexa. Ins ſtructure and appearance it is fi- 
milar to the former, being rough, fleecy, and vaſcular, on its 
external ſurface. In advanced geſtation, it adheres intimate- 
ly to the former membrane, and is with difficulty ſeparated 
from it. 

The decidua reflexa becomes thicker and more vaſcular as 


it approaches the placenta, and is then blended with its ſub- 


ſtance, conſtituting the cellular or maternal part of the cake, 
as it is termed by Dr Hunter. The other or more internal 
part belongs to the foetus, and is ſtyled the fetal part an un 

placenta. 
The double decidua is opaque in compariſon of the other 
membrane; ; the blood veſſels are derived from the uterus, and 
| can 
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the peritonæum does the cavity of the abdomen, and that the 


\ the outſide of this membrane, which is not very readily to be 


5 membrane communicates with the urachus, which in brutes 
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ean be readily traced into it. Dr Hunter ſuppoſes that the 
double decidua lines the uterus nearly in the ſame manner as 


vum is incloſed within its duplicature as within a double 
night- cap. On this ſuppoſition the ovum muſt be placed on 


comprehended; unleſs we adopt Signior Scarpa's opinion, and 
ſuppoſe it to be originally . compoſed of an inſpiſſated 
Coagulable lymph. | 
3943. The ſrue chorion, or that connected with the amnios, is 
che firmeſt, ſmootheſt, and moſt tranſparent of all the mem- 
branes, except the amnios; and, when ſeparated from it, has 
A conſiderable degree of tranſparency. It adheres pretty 
. <loſely fo the internal ſurface of the cake, which it covers im- 
mediately under the amnios, and gives alſo a coat to the um- 
bilical cord. It is connected to the amnios by means of a ge- 
latinous fubſtance, and is eaſily ſeparated from it: 
4. The amnios, or internal membrane, forms the external 
coat of the umbilical cord. This lateral lamella of the mem- 
branous bag is the moſt thin, attenuated, and tranſparent of 
the whole; and its veſſels are ſo delicate, that they can hard- 
Iy be diſcovered ; their diameters Me ſo ſmall as to be i incapa- 
ble in their natural ſtate of admitting globules of red blood. 
It is, however, firmer, and ſtronger than the chorion, and 
gives the greateſt reſiſtance in the breaking of the membranes. 
The ſmall bag, called veſcula umbilicalis, formerly deſcrib- 
ed, and only conſpicuous in the early months from its ſitua- 
tion, is placed between the amnios and chorion, near the at- 
tachment of the cord; and, from tlie colour of its contents, 
has been miſtaken for the urachus: but there is no allantois 
in the human ſubject. „ 
The allantois in quadrupeds is an oblong membranous fac, 


or pouch, placed between the chorion and amnios. This 
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6 W. GRAVID UTERUS i 
is open, and tranſmits the urine from the bladder to the al- 


tantois. 
5. The waters are aid within the amnios, and are 


called the liquor amnii. They are pureſt, cleateſt, and moſt 
limpid in the firſt months ; acquiring a colour, and becoming 


Z ſomewhat ropy, towards the latter end. They vary in diffe- 


rent ſubjects, both in conſiſtence and quantity; and, after 
2 certain period, they proportionally diminiſh as the wo- 
man adyances in her pregnancy. This liquor does not, in 
any reſpect, reſemble the white of an egg; it is generally ſalt- 
1h, and therefore unfit for the nutrition of the child; ſome of 


it may perhaps be abſorbed by the foetus, but the child is chief- 
- ly nouriſhed by the navel-ſtring. In the early months, the 
organs are not fit for ſwallowing z and monſters are ſometimes 


born alive, where ſuch organs are altogether wanting. 
Water is ſometimes collected between the chorion and am- 
nios, or between the lamellæ of the chorion. This is called 


the falſe water. It is generally in much ſmaller quantity than 


the true water; and, without detriment to the woman, may 
flow at any time of pregnancy. 

Having deſcribed the contents of the gravid uterus; let us 
conſider the changes which that organ ſuffers during the pro- 
greſs of geſtation, and explain the manner of circulation be- 
tween the parent and foetus, and within the body of the foetus; 
after which we ſhall ennumerate the moſt remarkable pecu- 
harities of the 1on-natus. 


Arr. IV. Chaxcks of the UTerine SrsT EM from ImpREG- 
NATION. | 


Touch the uterus gradually increaſes in ſize from the 
moment of conception till full time, and although i its diſten- 
tion is proportioned to that of the ovum, with regard to its 
Eontents, i it is, ſtrictly ſpeaking, never ee diſtended 3 z 
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for in early geſtation, they are entirely confined to the fundus, 
and, at full time, the finger can be paſſed for ſome way 
within the orificium uteri without touching any part of the 
membranes. Agaim though the cavity of the uterus increaſes, 
yet it is not mechanically ſtretched, for the thickneſs of the 
fides does not diminiſh. The increaſed fize ſeems therefore 
to depend on a proportionable quantity of fluids ſent to that 
part nearly in the ſame way that the ſkin of a child, though it 
fuffers ſo great a diſtenſion, does not become thinner, but pre- 
ſerves its uſual thickneſs. | 

This is proved from ſeveral inſtances of extra-uterine bes- 
tuſes, where the uterus, though there were no contents, was 
nearly of the ſame ſize, from the additional quantity of fluids 
tranſmirted, as if the ovum had been contained within its ca- 
vity. Bochmerus relates the ſame circumſtance, without at- 
tempting to explain it, in the hiſtory of a caſe of extra-uterine 
conception in the fifth month. The uterus is painted of a 
confiderable fize, though the foetus was contained in the ova- 
rium. 

The gravid uterus is of different ſize in different women; 
and will vary according to rhe bulk of the foetus and involucra. 
The ſituation alſo varies according to the increaſe of its con- 
tents, and the poſition of the body. For the firſt two or three 
months, the cavity of the fundus is triangular as before im- 
pregnation; but, as the uterus ſtretches, it gradually acquires 
In general, the uterus never riſes di- 


rectly upwards, but inclines a little obliquely 3 moſt common- 
ly to the right fide : its poſition is never, however, ſo oblique 


as to prove the ſole cauſe either of preventing or retarding de- 
 Iwery. ; 


Though conſiderable changes are occaſioned by the gradual 
diſtention of the uterus, it is difficult to judge of pregnancy 


from appearances in the early months, For the firſt three 


| paths the os tincæ feels ſmooth and even, and its orifice is 
nearly 
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nearly as ſmall as in the virgin ſtate. When any difference 


can be perceived, it will conſiſt in the increaſed length of the 
projecting tuberele of the uterus, and the ſhortening of the 
vagina from the deſcent of the fundus uteri through the pel- 
vis. This change in the poſition of the uterus, by which the 
projecting tubercle appears to be lengthened, and the vagina 
proportionally ſhortened, chiefly happens from the third to the 


fifth month. From this period the cervix begins to ſtretch and 


be diſtended, firſt at the upper part; and then the os tine 


begins alſo to ſuffer conſiderable changes in its figure and ap- 


pearanee. The tubercle ſhortens, and the orifice expands: 
but during the whole term of geſtation, the mouth of the ute- 


rus is ſtrongly cemented with a ropy mucus, which lines it and 
the cervix, and begins to be diſcharged on the approach of la- 


bour. In the laſt weeks, when the cervix uteri is completely 


diſtended, the uterine orifice begins to form an eliptical tube, 
inſtead of a fiſſure; and ſometimes, eſpecially when the parie- 
tes of the abdomen are relaxed by repeated pregnancy, it diſap- 
Pears entirely, and is without the reach of the finger in touch- 


ing. Henee the os uteri is not placed in the direction of the 
axis of the womb, as has generally been ſuppoſed. 

The progreſſive increaſe of the abdominal tumor, from the 
firetching of the fundus affords a more deciſive mark of the ex- 
iſtence and period of pregnancy than any others and the 
progreſs is nearly as follows. 

About the fourth, or between the fourth and lch month, 
the fundus uteri begins to riſe above the pubes or brim of the 
pelvis, and the cervix to be ſomewhat diſtended, In the fifth 
month, the belly ſwells like a ball with the ſkin tenſe, the fun- 
dus extends about half way between the pubes and navel, and 
the neck is ſenſibly ſhortened. In the ſeventh month, the 
fundus, or ſuperior part of the uterine tumor, advances as far 
as the umbilicus z and the cervix is then nearly three-fourths 


dliſtended. In the eighth, it reaches mid-way between the 


„ navel 


* 

9 

* 

* 

> 

* 1 

24 

24 

* 

1 

726 

N. 

" 

o 

+ 

T8} 

"F © 

18 
” . 

jp 


5 


* * 0 

2 * Two 23 a * . 
pg WHEETHY a N — —_ 
tt oy woe SI b 


go _ OF THE PELVIS. Part VI. 


1 


1 and ſcrobiculus cordis; and in the "TY to the ferobi⸗ 
culus itſelf, the neck then being entirely diſtended; which, 
with t. the os tincæ, become the weakeſt parts of the uterus. 
Thus, at full time the uterus occupies all the umbilical and 


hypogaſtric regions: its ſhape i is almoſt pyriform, that is, more 


rounded above than below, and having a ſtricture on that 
Part which is ſurrounded by the brim of the pelvis. 

During the progreſs of diſtention, the ſubſtance of the ute- 
Tus becomes much looſer, of a ſofter tecture, and more vaſcu- 
lar, than before conception; and the diameter of its veins is 
ſo much enlarged, that they have acquired the name of ſinuſes. 
They obſerve a more direct courſe than the arteries, which run 
in a ſerpentine manner through its whole ſubſtance, and ana- 
ſtomoſe with one another, particularly at that part where the 
placenta is attached: lt is in this part alſo that the vaſcular 
ſtructure is moſt conſpicuous. 

The arteries, according to Dr Hunter, &. paſs from the 
uterus, through the decidua, into cells in the placenta: and 
veins, correſponding with the arteries, return the blood to the 
mother. According to other authors, the arteries end partly 
in the veins of the mother, and partly in the veins of the 

The muſcular ſtructure of the gravid uterus is extremely 
difficult to be traced with any exaCtneſs in the unimpregnat- 
ed ſtate; but in the gravid uterus they appear more diſtinct- 
Jy. In the wombs of women who die in labour, or ſoon after 
delivery, fibres running in various directions are obſervable 


more or leſs circular. Theſe ſeem to ariſe from three diſtinct 


origins, viz. from the place where the placenta adheres, and 
from the aperture or orifice of each of the tubes: but it is al- 
moſt impoſſible to demonſtrate regular plans of fibres conti- 
nued any length without interruption. 

The appendages of the uterus alſo ſuffer conſiderable 


changes; ; for the tubes, ovaries, and hgaments, gradually go 


of 


4 
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of below the fundus as it ſtretches, and ar the full time are 

almoſt entirely obliterated. At the full time, eſpeeially in a 
firſt pregnancy, when the womb riſes higher than in ſubſe- 
quent impregnations, the ligamenta rotunda are conſiderably - 
ſtretched; and to this cauſe thoſe pains are probably owing 
which ſtrike from the belly downwards in the direction of theſe 
vaſcular ropes, which are often very painful and diſtreſſing — 


| Wards the latter end of geſtation. Again, as the uterus, which 


is chiefly enlarged towards the fundus, at the full time ſtretch» 1 
es into the cavity of the abdomen without any ſupport, leay- 
ing the broad ligaments below the moſt bulky part, we can 
readily ſee, that by pulling at the umbilical cord to deliver the 
placenta, before the uterus is ſufficiently contracted, the fun- 
dus may be pulled down through the mouth of the womb, e- 

ven though no great violence be employed. This is ſtyled the 
inverſion of the uterus ; and is a very dreadful, and generally 


fatal accident. It is the conſequence only of ignorance or te- 


merity; and can ſcarcely happen but from violence, or from an 
officious intruſion on the work of nature, by pulling at the 
rope while the woman 1s faint or languid, and the-uterus in 
a ſtate of atony. 3 
In ſome rare inſtances, * the cord 13 naturally ſhort, 
or rendered ſo by circumvolutions round the body of the child, 
the force of labour which propels the child may, when the pla- 
centa adheres to the fundus uteri, bring it down ſo near the 
os tincæ, that little force would afterwards be ſufficient to 
complete the inverſion. This ſuggeſts a precaution, that in 
the above circumſtances, if ſtrong labour-pains ſhould conti- | 


nue, or a conſtant bearing down enſue, after the delivery of 


the child, the practice of pulling by the cord ſhould be careful- 
ly avoided, and the hand of the operator be prudently con- 
ducted within the uterusg to ſeparate the adheſion of the cake, 
and guard againſt the hazard of inverſion. 
The ovaria alſo ſuffer ſome change from pregnancy. 
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A roundiſh figure of a yellow colour appears in one of 


g them, called by anatomiſts the corpus luteum; and in caſes of 


twins, a corpus luteum often appears in each ovarium. It was 


imagined to be the calyx ovi; and is obferved to be a gland 


from whence the female fluid or germ is ejected. In early 


geſtation, this cicatrix is moſt conſpicuous, when a cavity is 


obvious, which afterwards collap ſes. 

If the ovarium be injected in the latter months, the corpus 
luteum. will appear to be compoſed chiefly of veſſels. A por- 
tion of it, however, in the centre, will not be filled; whence 
there is reaſon to ſuſpect that it is a cavity, or that it contains 
> ſubſtance not yet organized. 


ART, V. CiRcULATION in the FotTus. 


Tre cireulation in the ſubſlance of the placenta, notwith- 
ſtanding what has been faid by different authors, ſeems to be 


not yet fully underſtood ; but it is certain, that the blood paſ- 


ſes directly from the placenta into the umbilical vein; which, 
running along the funis, perforates the belly of the fœtus, and 
enters under the liver, where it divides into two branches, 


_ nearly at half a right angle. One of theſe branches, called the 


duftus venoſus, carries part of the blood to the left branch of the 
vena cava hepatis, and from that to the vena cava. The other 
carries the reſt to the vena portarum; where, after circulat- 
Ing through the liver, it alfo gets into the vena cava, and ſo to 
the heart: but the circulation here is carried on without any 
neceſlity for the lungs being dilated. For fœtuſes have an oval 
Hole open between the auricles of the heart, and a communi. 
cating canal, called canalis arterigſus, going between the pulmo- 


mary artery and aorta; which two paſſages allow the reſt of 


this circulating fluid, that returns by the cava ſuperior, to be 
tranſmitted to the aorta, without paſſing through the lungs. 
The blood is returned from the foetus by the arteriæ umbili- 
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cales, which take their riſes fometimes from the trunk of the 
aorta, but commonly from the iliac arteries of the foetus ; and, 


running by the external ſides of the bladder, aſcend to go out 
ar the navel. 


Arr. VI. PostTion of the FogTus in UTERo. 


s 


Tae fœtus is commodiouſly adapted to the cavity of the us, 


B terus, and deſcribes an oblong or oval figure; its ſeveral parts 
A being collected together in ſuch a manner as to occupy the 
leaſt poſſible ſpace. The ſpine is rounded, the head reclines 
forward towards the knees, which are drawn up to the belly, 
Y while the heels are drawn backwards towards the breech, and 
1 the hands and arms are folded round the knees and legs. The 
head of the child is generally downwards. This does not pro- 
ceed, as was commonly alledged, from the funis not being ex- 
acctly in the middle of the child's body, for it is not ſuſpended 
by the funis: the reaſen is, becauſe the ſuperior parts are 


much larger, and heavier in proportion, than the inferior. 
When other parts preſent, it ſeems owing to the motion of 
the child altering its figure when the waters are much dimi- 
niſhed in quantity, or to circumvolutions of the cord: when 
the poſition is once altered, it becomes confined or locked in 
the uterus, and cannot eaſily reſume its original poſture. 

As the figure of the fœtus is oval, and the head naturally 
falls to the moſt depending part of the uterus, the vertex ge- 
nerally points to the os tincæ, with the ears diagonally in the 


# pelvis. The foetus is mechanically diſpoſed to aſſume this po- 
ſition from its peculiar figure and conſtruction, particularly 


by the bulk of the head and articulation with the neck, by the 
action of its muſcles, and by the ſhape and conſtruction of the 


cavity in which it is contained. 
| _ ART. 
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2 F PS: 06 D wern Kit: 1 
AR r. VII. PxcurrARTTIEs of the Fog rus. 


Tux fœtus, both in external figure and internal ſtructure; 
differs materially, in many ſtriking circumſtances, from the 
adult. It is ſufficient for our preſent purpoſe to mention a 


few particulars. 
The head is very large i in 1 proportion to the reſt of the body: 


the bones of the head are ſoft and yielding, and the ſutures not 


yet united, ſo that the bulk of the head may be diminiſhed in 
every direction, and its paſſage conſequently be rendered more 
commodious. The bones of the trunk and extremities, and 
all the articulations, are alſo remarkably flexible. All the a- 
pophyſes are epiphyſes; even the heads and condyles and 
brims of cavities, inſtead of bone, are FE a ſoft cartilaginous 
conſiſtence. | 

he brain, ſpinal marrow, and whole glandular as well as 
nervous and ſanguiferous ſyſtems, are conſiderably larger in 
proportion in the fcetus than in the adult. It has a gland ſi- 


| - tuated i in the fore-part of the cheſt between the laminz of the' 


5 mediaſtinum, called the thymus. The liver and kidneys are 

-much larger in proportion : and the laiter are divided into a 
"BUDEr of ſmall lobes, as in brutes. 

The feetus alſo differs in ſeveral circumſtances from a child 

_who has breathed. 

The cavity of the thorax is leſs in proportion than after re- 

_ don The lungs are ſmaller, more compact, of a red co- 

Jour like the liver, and will fink in water; but putrefaction, 


d particular emphyſema, as in diſeaſes of cattle, and blow- 


ing into them, will make them ſwim : which ſhould prevent 
us from haſtily determining, from this circumſtance, whether 
*2 child has breathed or not; which we are often called on to 


do. I does their ſinking prove that the child never 


et 56 £0] * breathed 7 
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| Chap. V. CONCEPTION: 25 
breathed ; for a child may die, or be ſtrangled in the birth, ot 
immediately after, before the lungs are fully inflated. 


The arterial and venous ſyſtems are alſo different from that 
of the child. . Hence the difference in the. manner of circu- 
lation already taken notice of. | 


8 8. 07 : Conception 


To inveſtigate what happens i in the interior parts of a fe- 
male during the production of a new living animal, is indeed 
a very arduous undertaking. We ſhall firſt relate what expe- 
rience ſhews to be true, and then add the hypotheſes by which 
the learned have endeavoured to ſupply what ſhe does not 
teach. How few particulars are yet attained ! and how dif- 


cultly they are attainable, I have learnt by too many fruitleſs 


experiments. 


That ſome light may be 3 on ſo FRO a ſubject, we 


- ſhall begin with the moſt ſimple animals, and afterwards take 


notice of what nature has added in others whoſe fabric is more 
compounded. The ſmalleſt animals, then, which have very 
few or no limbs, the leaſt diſtinction of parts, the ſhorteſt life, 
and the vital functions both few and very ſimilar to one ano- 
ther, bring forth young ones like themſelves, with no diſtinc- 
tion of ſexes ; all of them are fruitful, and none imparts fecun- 
dity to the reſt. Some animals exclude their young through 
a certain cleft of their bodies ; from others, limbs fall off, 
which are completed into animals of a kind ſimilar to thoſe 
from which they have fallen. This kind of generation is ex- 
tended very wide, and 2 the greater part of animal 


re 


Thoſe again, which are 2 little more compounded, all bring 
forth their young; yet in ſuch a manner, that a certain par- 


ticle peculiar to themſelves is generated in their bodies, diſſi- 
milar to the whole animal, and contained in ſome involucra, 
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muſt ſo agree in the work of fecundation, that each impreg- 


eggs of others. Several of the animals with cold blood ſprinkle 
: their feed upon the eggs after they are poured out of the body 


terus of the female. If eggs are generated in the female, ſhe 
expels the lifeteſs embryo included in ſhells or membranes z 


Part VE. 


within which lies the animalcule that is afterwards to become 
ſimilar to its parent; this is commonly called an S. A grcat 
part of theſe animals is immoveable. | 

Animals that are ſtill more complex have both eggs, and 
male ſemen beſides; ſo that both ſexes are joined in the ſame 
animal; this claſs is the moſt numerous. The male ſemen is 
that ſubſtance which it is neceſſary to ſprinkle on eggs to ren- 
der them prolific, although it never grows alone into a new a- 
nimal. 


proper organs, which is likewiſe poured on the eggs through 


In this claſs, therefore, a juice is prepared by its own 


organs proper to itſelf, but different from the former, in or- 
der to generation. 
Thoſe animals are much more numerous which have both 
a male juice and female eggs; yet cannot fecundate them- 
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be impregnated in its female ones by the male parts of the o- 
ther. 
| Approaching nearer and nearer to man, we come next to 
that claſs, of which, ſome individuals have only male or- 
gans, and the fame males ſprinkle their feed on the female 


of the mother. Warm animals inject their ſemen into the u- 


but if a living foetus, the then retains it ſo long as that it may 
be! born free from any involucrum. The difference between 
theſe oviparous and viviparous animals is ſo ſmall, that in the 
"fame claſs, and the ſame genus, ſome animals lay eggs, others 
produce live fœtuſes; and laſtly, the ſame animal ſometimes 
lays eggs, and ſometimes brings forth live young. 
| From this r review of animals it appcars, that all animals are 

; produced 


£5.56 
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produced from one fimilar to themſelves; many from a part 
only of a ſimilar one; others from an egg of a peculiar ſtruce 
ture; but that all theſe have no need of male femen. Laſtly, 
the more moveable and lively animals only, whoſe bodies are 
of a more complicated ftruCture, are endowed with a double 
ſyſtem for generation; and the difference of ſexes ſeems to be 
added for the bond of ſocial life, and for the lfety of a leſs 


numerous Progeny. 
For the effuſion of this male juice into the "Il: or- 


gans, both ſexes are inflamed with the moſt vehement de- 
fires; the male indeed has the moſt lively ones; for ſince the 


female is always prepared for the venercal congreſs, it was ne- 
ceflary for the male to be more ſtrongly excited, eſpecially at 
the time when he abounded with good and prolific feed, which 
indeed is the principal incentive to venery in him. In fe- 
males, of the brute king eſpecially, ſome inflammation in the 
vagina, which excites an intolerable itching ſeems the princi- 


pal cauſe of venereal deſire. 


Nature has added to the womb, both in women and in qua- 
drupeds, a vagina, or round membranous cavity, eahly di- 
latable, which, as we have already ſeen, embraces and ſur- 
rounds the projecting mouth of the uterus; it deſcends ob- 


liquely forward under the bladder, reſting upon the rectum, 


with which it adheres, and laſtly opens under the urethra with 
an orifice a little contracted. This opening, in the foetus 
and in virgins, has a remarkable wrinkled valve, formed of the 
ikin and cuticle of the vagina, under the denomination of 


hymen, which ſerves to exclude the air or water; fince only 


the human race have this membrane, it is perhaps not without 
{ome kind of moral uſe. It is circular; except that a part of 
it is ſometimes wanting under the urethra, and it is broader 


behind. Being inſenſibly worn away by copulation, its lace- 


rated portions at laſt diſappear. - The caruncles, which are 


called myrtiformes, are partly the remains of the ſhattered hy- 
. „ | men, 
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men, partly the rugz and che valves of the mucous lacunm 5 
hardened into a kind of fleſh. 

At the entrance of the vagina are prefixed two cutaneous 
appendages, called nymphe, continued from the cutis and gland 
of the clitoris z and theſe, being full of cellular ſubſtance in 
their middle, are of a turgeſcent or diſtenſible nature; they 
are jagged and repteniſhed with ſebaceous glandules on each 
fide, ſuch as are alſo found in the folds of the prepuce of the 
clitoris.. Their uſe is principally to direct tlie urine, which 
flows between them both from the urethra, that it might run 
off and not trickle down the ſkin, in which office the nymphæ 
are drawn together with a ſort of erection. Theſe membra- 

nous productions deſcend from the cutaneous arch ſurround- 
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Th | 0 g ing the clitoris, which 1s a part extremely ſenſible, and won 
0 Nh derfully prurient; it is compoſed, like the penis, of two ca- 
11 ö vernous bodies, ariſing from the ſame bones, and afterwards 
. 11 6 conjoining together in one body, but without including any 
wel | urethra. It i is furniſhed with blood-veſſels, nerves, and leva- 
: = tor muſcles, and a ligament ſent down from the ſynchondro- 
N ſis of the os pubis; like the penis in men, the clitoris grows 
31 turgid and erect in the time of coition, but leſs ſo in modeſt 
. women; from friction, however, the: clitoris always {wells 
| 1 up and is erected. 
15 The muſcle, termed of: vogine conſiriclor, riſing from the 
fl + ſphincter ani and receiving an acceſſion from the os iſchium, 
17 eovers the venal plexus, comes forward by the ſides of the la= 
fe ; bia and is inſerted into the crura of the clitoris; it ſeems ta © 3 
of i ; compreſs the lateral venal plexuſes of the vagina, and to ret 
| 4 4 the return of the venal blood. The tranſverſe muſcle of the u- 
t 5 jiꝛethra, and the bundle from the ſphincter inſerted into it, have 
bi 170 the ſame ſituation as in men. | 266, 
1055 When a woman is invited either by moral love, or a luſtful 
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deſire of pleaſure, and admits the embraces of the male, the 
renis, entering the vagina, rubs againſt j its des, until the male 
Boo. ſecd 


* : ' 
. © * 


We parts, excites a convulſive conſtriction of all the parts of the 


3 vagina. By theſe means the return of the venous blood being 
3 ſuppreſſed, the clitoris, eſpecially in ſalacious women, grows 
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ſeed breaks out and is poured into the uterus. 1 like mans 
| ner, as in the male, the attrition of the very ſenſible and tender 


AM turgid and erect, the nymphæ on each fide ſwell, as well ag 
the venal plexus, which almoſt ſurrounds the whole vagina, 


not perpetually, nor equally in all women, a quantity of lubri- 


; 4 and the pleaſure is increaſed to the higheſt pitch: in conſe- 
| T quence of which there is expelled, by the muſcular force, but 


| 
15 


cating mucous liquor, of various kinds. The principal foun- 
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khanges, we are confirmed by diſſections of the human body 


there are large mucous ſinuſes placed in the protuberant mar- 


= gin of this uriniferous canal. Moreover, at the ſides of the u- 


tains of this are ſeated at the opening of the urethra, where 


* FX 


rethra in the bottom of the ſinuſes which are formed by the 


membranous valves ſulcated upwards, two or three large mu- 


cous | ſinuſes open into the vagina: Laſtly, at the ſides of the 


vagina, between the bottoms of the nymphæ and the hymen, 


there is one opening, on each ſide, from a very long duct; 
which, deſcending towards the anus, receives its mucus from 


a number of very ſmall follicles. 


But the fame action which, by increaſing the pleaſure to 


the higheſt degree, cauſes a greater conflux of blood to the 


= whole genital ſyſtem of the female, occaſions a much more 
important alteration in the interior parts. For the hot male 
j ſemen, penetrating the tender and ſenſible cavity of the uterus, 
7 which is itſelf now turgid with influent blood, there excites 
5 at the ſame time, a turgeſcence and diſtention of the lateral 


tubes, which are very full of veſſels creeping between their 


3 two coats, and diſtended with a great quantity of blood. Theſe 
tubes, thus copiouſly filled and florid with the red blood, be- 


come erect, and the ruffle or fringed opening of the tube aſ- 
cends and is applied to the ovary. In the truth of all theſe 
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and brute uk and from the appearances of the parts 
when diſeaſed. 


But, in a female of ripe years, the ovary is extremely tur- 


gid, with a lymphatic coagulable fluid, with which alſo the ve- 
ſicles are diſtended. In a prolific copulation, ſome one of the 


more ripe veſicles is burſt, a manifeſt cleft appears, which at 


length pours out a clot of blood. Within this veſicle, after 
copulation, a kind of fleſh grows up, at firſt flocculent, then 
granulated, and like a conglomerate gland, conſiſting of many 
kernels joined together by a cellular ſubſtance; which fleſh by 
degrees becoming larger and harder fills the whole cavity of 
the veſicle, and is hardened into the nature of a ſcirrhus, in 
which, for a long time, a cleft, or a veſtige of one remains. 
This is the corpus luteum, common to all warm quadrupeds, in 
which ſome late celebrated anatomiſts have ſaid they found a 
ſort of juice before copulation; which, however, experience 
does not admit, ſince there is no corpus luteum before that e- 
vent. Nor is the veſicle, which is the human ovum, 1 
ed in a veſſel like a cup. 

The tube compreſſing the ovarium in a prolific congreſs, i is 
thought to preſs out and abſorb a mature ovum, from a fiſſure 
in the outer membrane, from whence it is continued down, by 


the periſtaltic motion of the tube, to the uterus itſelf ; which 
periſtaltic motion begins from the place where the firſt con- 


tact was made, and urges the ovum downward ſucceſſively to 
the opening into the fundus uteri, as is very manifeſt in brute 
animals. The truth of this appears from the conſtant obſerva- 
tion of a ſcar or fiſſure produced in the ovarium aſter concep- 
tion ; from a foetus being certainly found in quadrupeds, both 
in the ovarium and in the tube of the female ; from the analo- 
gy of birds, in which the deſcent of the ovum from the ova- 
rium is very manifeſt. Yet we muſt acknowledge, that a true 
ovum was never found in quadrupeds, unleſs after a long time. 
It is probable, that at the time of conception, the true ovum is 

almoſt 
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s [3 Aalmoſt fluid, very ſoft and pellucid, and cannot be Ainguiſh: 
3 | ed from the mucus with which the tube is filled; it muſt alfa 
r 4 be very ſmall to be able to paſs through ſo narrow a tube. The 
= b E veſicle itſelf which was in the ovary remains fixed in it, and 
© pecomes the covering of the corpus luteum. But the accounts 
wo 1 | of ova ſaid to have fallen from women a few days after concep- 
* b tion are not certain, and are contradicted by the ſmallneſs of 
| 1 the fœtus obſerved many days after; by the ſhape i in which it 
zs firſt obſerved, which is always oblong, and in brutes even on 
* 4 lindrical; and likewiſe by the ſmallneſs of the tube. 
f | All this is performed, not without pleaſure to the future 
mother, nor without a peculiar ſort of ſenſation of the inter- 
A nal parts of the tube, threatening to induce a ſwoon. Neither 
; is the place of conception in the uterus, whither certain expe- 
1 


rience ſhews that the male ſemen comes. For the power of 
I the male ſemen fecundates the ovum in the ovaria themſelves, 
| 23 we ſee in the caſe of fetuſes found in the ovaries and tubes; 
from the analogy of birds, in which by copulation one egg in- 
3 decd falls into the uterus, but very many are fecundated at 
once in the ovaria. Nor is the ſmall quantity of the male ſe- 


vy 


men any objection to this, nor even its ſluggiſh nature, which 
by eminent anatomiſts has been thought to render it leſs fit for 
_ performing ſuch a journey through ſuch ſmall veſſels. For it 
1s certain that the male ſemen fills the tubes themſelves at the 
firſt impregnation, both 1 in women and brute animals. 
I) he uterus is cloſed ſoon after conception certainly in ani- 
mals, and probably in women, leſt the very ſmall ovum, to- 
3 gether with the hope of the new progeny, ſhould periſh. At 
| thattime the new mother ſuffers many diſagreeable affections; 
which probably ariſe from the ſubputrid and ſubalkaline male 
ſemen re ſorbed into the blood. A nauſea is occaſioned by con- 
== ception, almoſt in the ſame manner as by ſwallowing a bit of 
rotten egg. Fleſh is at this time chiefly nauſeated; a vomit- 


ing alſo occurs; ſome puſtules break out, and the teeth ach. 
| Moſt 
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corrected. What follows is rather conjectural; 
lopement is the more difficult as we have few experiments to 
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Moſt of theſe complaints we attribute to the ſwelling of the n- 
terus, the retention of the menſes, and the compreſſion of the 
abdominal viſcera. What we have hitherto advanced, coming 
= under the teſtimony of our ſenſes, may be either confirmed or 
and its deve- 


determine the facts, and as even thoſe experiments we have, 


are diſcrepant with one another. Art the firſt outſet a difficult 8 
queſtion immediately prefents itſelf. Whence proceed the 


- firſt ſtamina of the animal? Are they from each parent, and is 
-the new animal formed by a junction of the ſeeds ? The ſimi- 
larity of the offspring to both parents ſeems to confirm the o- 
pinion. If analogical reaſoning might be permitted, we might 
-adduce numerous examples from the vegetable kingdom which 
clearly ſhew that the offspring is a compound of each parent. 
- The opinion is ſtill farther confirmed by morbid and vicious 
- habits being conveyed from both parents to their children. 
On the other hand we have no certain proof that ſeed exiſts in 


the female, and again, animals may be propagated without any 


mixture of ſeeds; Laſtly, the reſemblance of the young ani- 
mal to its father ſeents only to ſhew, that in the male ſeed 
-there is ſome power, which alone can form the ſoft matter of 
the little embryo z in like manner this ſame power, in peculiar 
animals, lengthens the pelvis, dilates the 25 expands the 
Wee bn 

- Some anatomiſts have attributed every thing to the father; 
eſpecially after the noted animalc ula appeared in the male ſeed 
under the microſcope, whoſe figure perfectly agreed with that 
of the embryo in all animals. But then there is wanting a 
proportion between theſe animals and the number of fcetuſes 
produced. Another objection to this doctrine is, that in moſt 


of the animal tribes animalcula are not to be found. And 


laſtly, there is too great a imtharity between theſe animal- 


ceula and thoſe commonly found in other fluids, which always 


preſerve 


* * 
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bf preſerve their own peculiar ſhape, abd are never obſerved to be 
changed by growth from a ſimple worm into a handſome arti- 
culated animal, wholly diſſimilar from themſelves. 

Other anatomiſts; again; not leſs celebrated or leſs worthy 
of credit; have taught that the foetus exiſted in the mother and 
XZ maternal ovary z which the male ſemen might enliven and va- 
1 | riouſly modify, ſo that, at length, it might be brought into the 
| world a perfect animal: Volks are manifeſtly found in the 
female ovarics, even although they have not been impregnated 
ö 4 with any male ſemen. ' But a yolk is known to be an appendix 
to the inteſtine of fowls, to have its arteries from the meſen- 
teric artery, and the covering of the yolk to be cantinued with 
the nervous membrane of the inteſtine, which is continuous 
with the ſkin of the animal. Along with the yolk, therefore, 
the foetus ſeems to be preſent in the mother hen, of whom 
the yolk is a part, and who gives veſſels to the yolk. Paſtly, 
the analogy of nature ſhews, that many animals generate eggs 


without any connection with a male of the ſame ſpecies, but 
chat a male animal never becomes prolific without a female. 

= This reaſoning will equally apply to all claſſes of animals for- 
merly mentioned, from the viviparous to the oviparous, and 
from the oviparous to thoſe which produce their young by a 
part falling from the parent. Certainly, therefore, the males 
muſt give ſome addition to that ſex which produces the feetus 
from its own body z which addition 1s neceſlary in ſome tribes 
of animals, but in others, even the moſt fruitful, may be want- 
ing. It 1s impoſſible to admit the opinion that the navel of 
the. conceived animal from the male is inocculated into the 
veſſels of the female; for this navel would be too ſmall at the 
time when the yolk is of a conſiderable ſize; nor could the 
very ſmall umbilical arteries be applied to the very large yolk 
without any hope of a continuance of the circulation. 

Thus much concerning the materials: but we are as-much 


at a loſs concerning the formation; namely by what means 
„„ EFL- | L be 
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the rude and 8 maſs of the firſt embryo is faſhioned in- 
to the beautiful ſhape of the human body. We readily reject 
ſuch cauſes as a fortuitous concourſe of atoms, the blind attrac- 
tions between the particles of the nutritious juices, and the 
ſtrength of ferments, not knowing the reaſons how they ope- 
115 rate; the ſoul is certainly an architect unequal to the taſk of 
praducing ſuch a beautiful fabric; and as we can never form 
, | any adequate ideas of the internal models, we Thall refer them 
to thoſe hypotheſes, which the deſire of explaining what we 
1% ardently with to know, has produced. 99 

i Experience indeed ſeems to agree with the following dedue- 
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frame of animals is ſo various, and ſo exquiſitely fitted for its 
proper and diſtinct functions of every kind, and the offices and 
manner of life for which the animal is deſigned; that it muſt 
be calculated according to laws more perfect than any human 
geometry; that the ends have been foreſeen in the eye, in the 
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vidently accommodated : it appears, therefore, certain, that no 
cauſe can be aſſigned for it below the infinite wiſdom of the 
Creator himſelf. Again, the more frequently, or the more 
minutely, we obſerve the long ſeries of increaſe through which 


foetus alone conceals many things which the colour afterwards 
added does not generate, but only renders conſpicuous to the 


eye. And it ſulliciently appears that thoſe parts which emi- 
1 | 5 nent 


ith 5 the ſhapeleſs embryo is brought to the perfection neceſſary for 
1 5 animal life, ſo much the more certainly does it appear, that 
| 165 thoſe parts, which are obſerved in the more perfect fœtus, 
Ih 1 have been preſent in the tender embryo, although their ſitua- 
| li ji *tion, figure, and compoſition, ſeem at firſt to have been ex- 
Ay cCeedingly different from what they are at laſt; for an un- 
i i; Wearied and laborious patience has diſcovered the interme- 
ü l 5 diate degrees by which the ſituation, figure, and ſymmetry, are 
| 1 inſenſibly reformed. Even the tranſparency of the primary 
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ear, and the hand; ſo that to theſe ends every thing is moſt e- 


Clap.IV. "CONCEPTION. 35 


nent anatomiſts have ſuppoſed to be afterwards generated, and 
to be added to the primeval ones, have been all contemporary 
with the primeval parts, and only ſmall, ſoft, and colourleſs. 

It is highly probable, that for a long time the latent embryo 
neither increaſes, nor is agitated, except by a very gentle mo- 
tion of the humours, which we may ſuppoſe to librate from the 
heart into the neighbouring arteries, and from theſe into the 
heart of the foetus. But we may alſo ſuppoſe, that the ſti- 
mulus of the male ſemen excites the heart of the fcetus to 
greater contractions, ſo that it inſenſibly evolves the complica- 
ted veſſels of the reſt of the body by the impulſe of the humours, 
and propagates the vital motion through all the canals of the 
little body of the animal, quicker in ſome parts, and ſlower in 
others; and that thence ſome parts of the body of the animal 
ſeem to be produced very carly, others to ſupervene afterwards, 
and laſtly, ſome do not appear until a long time after birth, 
as the veſicles of the ovaries, the veſſels of the male teſticles, 
the teeth, hairs of the beard, and horns of brute animals. In 
all animals, heat aſſiſts this evolution; in the more ſimple 
ones, whoſe veſſels are few, and leſs complicated in their va- 
rious organs, heat is the ſole inſtrument of bringing it to per- 
fection. . ; | | | 

Of the objections which are uſually brought againſt this docs 
trine, ſome are not true; ſuch as the ſuppoſition of an excreſ- 
cenſe of a different ſtructure from the reſt of the body; others 
ſeem to belong to eauſes depending on fome accident, ſuch as 
moſt kinds of monſters; ſome to the increaſe of particular 
parts, occaſioned by the powers of the male ſeed ; ſome to the 
cellular texture variouſly relaxed, as it ſeems to increaſe in the 
parts newly formed, or to be itſelf produced, by indurated juices, 
Although it is not caſy to explain every thing mechanically, 
yet we ought to remember, that if indeed the new animal, 
is ſhewn by cxperience to be, and really is, preſent in the egg, 
no objections can overturn what has been demonſtrated. 
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ſuperficies of its membrane hitherto ſmooth, which adhere to, 


the ſlender venous veſſels of the ovum, and nouriſhes it toge- 
| ther with the foetus. Before, this adheſion, if at any time, it 


ovum, the fœtus, which ſeems to receive, by its very capacious 


do not cover ſo much of its ſurface, and are gradually covered 
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It muſt however be acknowledged, that many facts are, from 
the infancy of human knowledge, as yet inexplicable. 

After the human ovum is brought down into the uterus, we 
become ſenfible of its change of ſhape in a few days. The 
ovum itſelf ſends out every where ſoft branchy flocculi from the 


and inoſculate with, the exhaling and reſorbing flocculi of the 
uterus. This adheſion happens every where in the uterus; but 
chiefly in that thick part which is interpoſed between the tubes, 8 
and is called the fundus uteri, Thus the thin ſerous humour 
of the uterus, proceeding from its arterial villi, is received into 


does not adhere, it is nouriſhed either by its own, or by ab- 
ſorbed juices. 

At this time, the ovum abounds with a great proportion of 
a limpid watery liquor, which, like the white of an egg, hard- 
ens by heat, or by mixture with alcohol. The foetus remains 
long inviſible, being never ſeen before the 17th day, when it 
is an unformed maſs of mere mucus in a cylindrical ſhape. 
When ſome diſtinction of parts is viſible, it has a very great 
head, a ſmall ſlender body, no limbs, and is fixed by a very 
broad flat navel to the obtuſe end of the ovum. 
 Henceforward the foetus continually increaſes as well as the 
ovum, but in an unequal proportion : for while the arterial ſe- 
rum is conveyed by more open paſſages into the veſſels of the 


umbilical vein, the greateſt part of the nouriſhment, increaſes - 
very fait, The ovum alſo increaſes, but in a leſs degree; and 
the proportion both of it and its water to the foetus continual» 
ly diminiſhes. The fleecy productions of the egg leſſens, they 


with 2 continued membrane. Thoſe, however, which ſprout 
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| from the obtuſe end of the egg increaſe, and are by degrees 
formed into a round and circumſcribed placenta. 
Such is the general appearance .of the ovum in the ſecond 


month; from which time it changes only by increaſing in bulk. 


That part of the ovum fixed to the uterus makes about a third 
of its whole ſurface, and is in the form of a flat round diſh or 
plate; ſucculent, fibrous, full of protuberances, but through- 
out perfectly vaſcular; theſe tubercles change into others of 
the ſame kind; it is for the molt part accurately, and often 
inſeparably, connected with the uppermoſt part of the uterus. 
This ſubſtance, commonly called the placenta, is remarkable 
for its large veſſels, is of a thin cellular texture, and collects 
the veſſels every where, but chiefly in the circumference of its 
greateſt circle; the exhaling arteries of the uterus correſpond- 
ing with the veins of the placenta, and the arteries of the pla- 
centa with the veins of the uterus. In the common ſurface 
of the uterus and placenta, a communication is made, by 
which the uterus ſends to the foetus, firſt that white ſerous 
liquor not unlike milk, and laſtly, as it ſeems, red blood itſelf. 
This communication of the humours ſeems to be demonſtrat- 


ed by the ſuppreſfion of the menſes in women with child, whoſe 


blood muft be turned into another channel; by the loſs of 
blood which follows a ſeparation of the placenta in a miſcar- 
riage; and by the blood of the fœtus being exhauſted from 
an hemorrhagy in the mother; by hemorrhagies that enſue 
from the navel-ſtring, ſo as to kill the mother when the pla- 
centa has been left adhering to the uterus; and, laſtly, by 
the paſſage of water, quickſilver, tallow, or wax, injected from 
the uterine arteries of the mother into the veſſels of the pla- 
centa, as is confirmed by the moſt faithful obſervations of e- 
minent anatomiits. That blood is ſent into the foetus, is e- 
vinced by the magnitude of the ſinuſes of the uterus and pla- 
centa z the diameter of the ſerpentine arteries of the uterus; 
the hemorrhagy _ follows, even when the placenta is very 
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Nightly burt ; but eſpecially by the motion of the blood; 
which, in a foetus deſtitute of a heart, could only be given to 
the humours of the foetus by the blood of the mother. | 

Though it is probable the child is nouriſhed in the way a- 
bove mentioned, yet, as it is not fully proved, and as many 
phyſiologiſts take up oppoſite ſide of the queſtion, it may not 


be improper to repeat what Wriſberg has ſaid on the ſubject. 


te The manner in which the fœtus is nouriſhed after con- 
eeption, labours under a like difficulty with the origin of con- 
ception itſelf. Of the two molt noted conjectures which uſu- 


ally explain the communication of the uterus with the placen- 


ta, namely, reſorption, or the immediate anaſtomoſis of the 
blood veſſels, the laſt has always had the moſt partizans. I 
am ſorry that various arguments, ſufficiently weighty, prevent 
me from ſo eaſily embracing the ſame fide ; which arguments 
my celebrated pupils, Balthaſar and Moeller, have already 


mentioned, and which ſhall now be partly delivered by myſelf. 


They may be conveniently divided into two claſſes; the firſt 
contains the doubts of anaſtomoſis 3 the laſt, the arguments 
tending to prove it. In the firſt claſs it is denied, 

1. Becauſ&the young of birds, removed at a great diſtance 
from their mother, ſo that they cannot get any blood from her, 
prepare true blood from their own nouriſhment, the yolk and 


white. 


«2. The great ws which follows an abſtraction 
of the placenta from the uterus, indicates an anaſtomoſis be- 


tween veſſels of great magnitude and importance; the number 


of ſuch veſſels, however, we find neither in the uterus nor 
placenta. 4 

ce 3. As often as I have taken the egg from the uterus of 
animals which have died at different periods of pregnancy, I 


- always found in the uterus a e reſembling milk, 8 8 


blood. 
* 4. By the moſt fuceſaul injections, made with al a 
care, 
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care, once into the uterus of a pregnant woman who died in 


5 W the ſeventh month of geſtation of a wound, ſeveral times into 
; | the wombs of mares, cows, goats, rabbits, dogs, and cats, &c. 
7 | preparations of which I poſſeſs, I never could convey the 
ſmalleſt quantity of the moſt ſubtile liquor into the uterus 
from the veſſels of the cord, nor from the veſſels of the uterus 
into the placenta: the liquor entered only the cellular tex- 
ture of the fungous chorion, and filled it with irregular parti 
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« 5. I have ſometimes filled the recent ſecundines of wo- 
men, and ſeveral brutes, that have come away ſpontaneouſly 
immediately after birth; but I never ſaw the mercury ruſhing 
forward, 2s we thould have obferved in the rupture of anoſto- 
moſing vellels, which ueverthelcſs penetrates the molt ſubtile 
veſſels. 

« 6, I have filled the uterine zeditle of bitches killed juſt 
before parturition, by cutting the carotids, and which were al- 
moſt half alive) with a very ſubtle liquor. The preparations 
which I poſſeſs are proofs of the moſt happy and ſucceſsful in- 
jection. However, I have done nothing more in theſe than to 
puſh the fluid and coloured matter into the cells of the fungous 
chorion ; but there are not the ſmalleſt traces of its entering 
the veſſels of the placenta. As to the other ſide of the queſtion, 
the arguments there are not of leſs weight; for 

© 1. The ſuppreſſion of the menſes in pregnancy cannot fo 
much prove it, ſince (a) ſeveral animals have no menſes; (6) 
they are not ſuppreſſed in all women; (e) the maſs of menſtrual 
blood ſuppreſſed after conception, amounting to twelve, ſix- 
teen, or even twenty ounces, cannot poſſibly be expended up- 
on the ſmall maſs of embryo of the firſt or ſecond month, 
which, together with the ſecundines, weighs ſcarce an ounce. 
* 2. Thoſe great and dangerous hemorrhagies which hap- 
pen after the abſtraction of the human placenta, excite no ſmall 
Tuſpicion of an immediate anaſtomoſis. But (a) the flow of 


40 6 r THE PELVIS. Fart VI. 
blood does not happen in all with the ſame force; it is ſome: 
times ſeveral pounds, ſometimes only a few ounces and 
| drachms : (6) and the ſame flux is the more gentle the more 
carefully the abſtraQtion has been performed, and vice verſa; 
and in very profuſe fluxes the uterus is, for the moſt part, 
more or leſs injured. (c)! have ſeen abortions of two or three 
months attended with a very ſmall profuſion ; and I now re- 
member five in which ſcarce an ounce was loſt, (d) In the 
birth of brutes, ſo large cons never happen, or do not laſt 
fo Jong: | | 
4 3. It would truly Fa a weighty argument, which would 
| eaſily determine me to embrace the doctrine of anaſtomoſis, if 
-I could reconcile it with my own obſervations, that the foetus 
is deprived of great part of its blood if the mother has died of 
N an hemorrhagy. But I have ſeen (a) a human foetus whoſe 
mother had died in the ſeventh month of geſtation of a bleed- 
ing wound, and had ſuffered a great effuſion, which had loſt 
no blood out of the heart nor larger veſſels; nay, not even in 
the placenta itſelf did the ſtate of the blood veſſels exhibit any 
mark of hemorrhagy. (5) have killed pregnant bitches and cats, 
juſt upon the time of birth, by cutting the carotids; I have 
examined the uterus of cows and mares, killed by means of a 
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very large wound of the heart, without finding in any of them 
either the ova or fetus ſhewing the leaſt defect of blood. 

« 4. That mothers may ſuffer fatal hemorrhagies from cut- 
ting and not tying the cord, neither my own obſervations, nor 

| thoſe of Roederer, will allow; and no perſon at preſent directs 
- midwives to begin the tying of the cord towards the placenta. 
5. What are called the venous inuſes in the uterus, ex- 
cept the cellular ſubſtance of the fungous chorion, ſeem to af- 
ford no proof. I have obſerved ſuch reputed ſinuſes in the 
| uterus, if a very great part of the ſpongy chorion has cohered 
| to the uterus. I have perceived them on the placenta, if it 
had adhered to it. The blood detained. here docs. not abſo- 
$8... lutely 


0 


as + ” 


Chap. V. CONCEPTION. i<t 
lutely demonſtrate the continuation of veſſels: if only news, 
that a certain ſtore is prepared, from which the abſorbent 


veſſels of the placenta may receive their nouriſhing matter, 
which contains a mixture of the blood itſelf tranſmitted through 


the increaſing veins, whoſe reſiduum is reabſorbed by the veins 


of the uterus, and at length mixed with the blood. Does not 
the like happen in other ſpongy parts? | 

« 6, As to examples of fœtuſes wanting the heart, whoſe 
circulation therefore ſhould have depended upon the mother 


alone, although I am not ſo certain of the truth of them, I 
could oppoſe as many other obſervations of a fimilar mon- 


ſtrous mechaniſm in birds.” 

To reſume our ſubject, the remaining part of the ovum, and 
like wiſe the ſurface of the placenta, are covered by an exter- 
nal villous and fleecy membrane, (full of pores and ſmall veſ- 
ſets, of a reticular fabric, and eafily lacerablc,) ſo as to reſemble 
2 thin cake, called the ſpongy chorion: (this is elegantly de- 
lineated by Dr Hunter). But even this is connected to the 
flocculent ſurface of the uterus, which'is very like to itſelf, but 
ſofter, by veſſels ſmaller than thoſe of the placenta, but mani- 
feſtly inoſculated from the chorion into the veſſels of the ute- 
ras. © 8 | 

Under the ſpongy chorion hes a continuous, white, opaque, 
and firm membrane, and not vaſcular ; it does not cover the 
part of the placenta turned towards the uterus, but is concave, 
and turned to the foetus. It coheres by a cellular texture 
both to the ſpongy chorion and amnios. 'The moſt fimple 
name we can give it is the /zve chorion. 

The innermoſt coat of the foetus, which is called amnios, s 


a watery pellucid membrane, very rarely ſpread with any con- 
ſpicuous veſſels, extremely fmooth, and in all parts alike : it is 


extended under the placenta with the former, and its ſurface 


is every way in contact with the waters. If there are more 
VOL. III. — F | . fotules 
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Part VI. 


fœtuſes than one in man or beaſt, each of them has its proper 
amnios. SO a” | 1 

The nouriſhment of the foetus, from the beginning to the 
end of tlie once on, is without doubt conveyed to ĩt through 
the umbilical vein. This vein, ariſing from the exhaling veſſels 
of the uterus, and from the nmbilical artery with which it is 
continous, makes the venous ſinuſes under the ſurface of the 
placenta; when all its branches are collected, it forms a large 
trunk that is twiſted; though not ſo much as its concomitant 
arteries, | into circular folds ; it is ſufficiently long as to allow 
a free motion: after being ſurrounded with cellular mucus in- 
cluding alſo other veſſels, and the whole being covered with a 

continuation of the amnios, it is known by the name of the 
umbilical cord. The umbilical vein after forming ſome pro- 
tuberances enters through the navel, in an arch made by a 
parting of the Kin and abdominal muſcles, and goes to the 
proper ſinus of the liver, into which the ſmaller portion of 
the blood that it conveys is poured through the flender ductus 
venoſus into the vena cava ſeated in the poſterior foſſa of the 
liver ; but the greater part of its blood goes through the large 
hepatic branches, which conſtantly ariſe from its ſulcus, and. 
remain even in the adult; and the blood goes thence to the 
heart by the continous branches of the vena cava. The ſinus, ' 
or left branch of the vena portarum itſelf, is a part of the um- 
bilical vein, and its branches bring the blood from the placenta 
to the cava, while the right branch alone carries the meſenteric 
and ſplenic blood through the liver. 

But this is not all the uſe of the placenta for the foetus 
ſends great part of its blood to the placenta by two large umbi- 
lical arteries,, which are continued in the direction of the 
aorta; and after giving ſome flender twigs to the femorals, 
with {till fmaller arteries to the pelvis, they aſcend reflected in 
the direction of the bladder, ſurrounded with the cellular plate 
of the peritoneum, and with ſome fibres ſpreading to them 

8 | | | from 
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from the bladder and urachus; they then proceed on the out- 
ſide of the peritonæum into the cord at the navel, in which, 
paſſing alternately in a ſtraight and contorted courſe, they form 
various twiſtings and windings, ſomewhat ſharper than thoſe 
of che vein which they play round; and at laſt they arrive at 
the placenta, whoſe ſubſtance 18 entirely made up of their 
branches, in conjunction with thoſe of their correſponding 
veins, and a ſlippery cellular ſubſtance following both veſſels; 
ſo that the kernels themſelves, that are conſpicuous in the 
placenta, are convolutions of thoſe veſſels. By theſe branches 
the blood ſeems to paſs out through the minute arteries of the 
placenta into the veins of the maternal uterus, that after un- 
dergoing the action of the lungs by the mother's reſpiration, 
it may return again in an improved ſtate to the ſœtus. What 
other reaſon can be aſſigned for ſuch large arteries, which car= 
ry off above a:third part of the blood of the foetus ? 

But it will perhaps be aſked, Whether the fœtus is nouriſh- 
ed by the mouth likewiſe? Whether it drinks the lymphatic 
liquor contained in the cavity of the amnios, which is coagula- 
ble unleſs putrefied, and in the middle of which the foetus 
ſwims, and whoſe: origin is not ſufficiently known? Whether 
this opinion is not in ſome meaſure confirmed by the open 
2 mouth of the fœtus, and the analogy of chickens, which are 
under a neceſhty of being nouriſhed from the contents of the 
egg only? to which. add the abſence. of a navel-ſtring in ſome 
fetuſes ; the quantity of meconium filling the large, and part 
of rhe ſmall, inteſtines ; the ſimilitude of the liquor found in 
4he cavity of the ſtomach to that which fills the amnios; the 
proportionable decreaſe of the liquor amnii, as the foetus en- 
larges; the glutinous threads which are found continued from 
the amnios through the mouth and gula, into the-ſtomach of 
the fœtus; the true feces found in the ſtomach of the fatus 
of quadrupeds; the open mouth of the foetus, which we have 
ecriuinly obſerved; the gaping of a chicken ſwimming in this 
F 2 | liquor 
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itſelf. Wh [ether this, although it be not yet evident in the hu- 
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liquor, and its attempts as it were to drink it up? Again, 
what are the fountains or ſprings from whence this lymph of 
the amnios flows? whether it tranſudes through the inviſible 
veſſels of the amnios, or through certain pores from the ſuc- 
culent chorion, which is itſelf ſupplied from the uterus ? It 
muſt he confeſſed, that theſe inquiries labour under obſcurities 
on all ſides; notwithſtanding which, ſays Haller, there ſeems 
more probability for them than otherwiſe, ſince the liquor is of 
a nutritious kind, at leaſt in the firſt beginnings of the foetus, 
and is derived from the uterus. 8 
All the excremental feces, which are collected in the foetus 
during the whole time of its reſidence in the womb, amount 
to no great quantity, as they are the remains of ſuch thin nu- 
tritious juices, percolated through the ſmalleſt veſſels of the u- 
terus. Haller obſerved, that the bladder was often almoſt 
empty in the foetus. A quantity of urine is, however, gene- 
rally collected in a long conical bladder : But in the cavity of 
the inteſtines, a large quantity of a dark green pulp is collect- * 
ed, which appears very like a mixture of the bile and the re- $ 
mains of the exhaling juices. * 
It may then be aſked, Whether there is any 1 ? inks. = 
it is certain that there paſſes out from the top of the bladder a I 
duct called the urachus, which is a tender canal, firſt broad, 
covered by the longitudinal fibres of the bladder as with a cap- 
ſule; and afterwards, when thoſe fibres have departed from 
each other, it is continued ſmall, but hollow, for a conſiderable 
length through the umbilical cord, yet it vaniſhes in the cord 


man ſpecies, i is not confirmed by the analogy of brute animals, 3 
which have both an urachus and an allantois ? But as for any 
proper receptacle continuous with the hollow urachus, it either 
has not yet been obſerved with ſufficient certainty, or elſe the 
experiment has not been often enough repeated, to render the 
opinion general in the human ſpecies; and thoſe eminent ana- 


tomiſts 
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J | tomiſts who have obſerved a fourth kind of veſſel to be conti- 
nued along the umbilical rope into its proper veſicle, will not 
allow that veſſel to be called the urachus, and very lately have 
4 | referred it to the omphalo-meſenteric genus. Wriſberg has 
9 ſeen two fœtuſes with a ſimilar filament. He injected a third 
5 Vith wax, and that filament which, might impoſe upon us for 
NF the urachus was likewiſe filled. In man only a ſmall quantity 
| of urine is ſecreted ; but it perhaps may be no improbable con- 
| jecture, that ſome portion of the urine is conveyed to a certain 
| length into the funiculus umbilicalis, and is there transfuſed 
into the ſpongy cellular fabric which ſurrounds it; this circum- 
ſtance may ſerve as a reaſon why man has a longer umbilical 
cord than brutes, and no allantois. 

The foetus continues to advance in growth; the limbs gra- 
dually ſprout from the trunk, under the form of tubercles ; 
and the other outworks of the human fabric are by degrees 
9 beautifully finiſned, and added to the reſt. The manner in 
XZ which all this is performed anatomiſts have not hitherto ſufſi- 
ciently deſcribed. At preſent I ſhall not enter fully on the 
gſubject, yet it ſcems neceſſary to ſubmit the following com- 
2X pendium to the reader's conſideration. 

3 The embryo which we firſt obſerved in the uterus of the 
mother was a gelatinous matter, having ſcarcely any properly 
defined ſhape, and of which one part could not be diſtinguiſh- 
ed from another, There was, however, in that gluten a heart, 
which was the cauſe of life and motion; there were veſſels 

which generated the humour of the amnios; there were there- 

fore veſſels of the umbilicus and yolk, the little trunks of which, 
being received from the foetus, are at that time very large. 

There was a head and ſpinal column, bearing a larger propor- 

to the other parts of the body than they do afterwards. There 

were likewiſe, without doubt, all the reſt of the viſcera, but, 
heing pellucid and of a mucous nature, they were not fo ap- 
| | parent 
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Parent as they would have been, had' they been more opatiiie 
and ſolid. 

But in the whole foetus, an immenſe quantity of water is 
mixed together with a very little earth, as the cellular tex- 


ture ſurrounds it in a ſtate between fluid and ſolid, having 
large drops of water ee, between the particles of the 


ſolid parts. 

To this the vivifying gluten or white of the egg, which 
is of the nature of lymph, there is added in birds a yolk, 
which ig of an oily nature: in man ſomething of a milky na- 
ture, not altogether unlike the yolk of an egg is added, to 
the coagulable lymph. That the blood is perfected from the 


fat by the proper powers of the foetus, we are perfuaded from 
the example of birds. From it are inſenſibly prepared all the 


other humours ; but all of them at firſt mild, glutinous, void of 
taſte, colour and ſmell. It is long before they acquire their 
peculiar nature and properties, and fome of them are not pro- 
duced till many years after birth, for inſtance the ſemen. 
The firm parts, even in a grown perſon, make much the 
{ſmalleſt portion even of the harder parts of the human body; 
in the fœtus they differ from the fluids, by a ſomewhat greater 


degree of coheſion ; as yet, however, they are like a gluten, at 


ſirſt fluid, and afterwards more conſiſtent. In theſe the fibres 
which we could not diſtinguiſh in the primeval embryo are by 


degrees produced; the gluten, as it would ſeem, being ſhaken 
between the neighbouring veſſels, part of the water expreſſed, 


and the terreſtrial parts attracting one another. Theſe fibres 


variouſly embrace one another, and form a cellular texture, as 


is the caſe in certain diſeaſes, and intercept little ſpaces, in 


z which there is a kind of humour. From this cellular ſubſtance 


the membranes and wr and almoſt the whole body are 
formed. 

. The veſſels are the oldeſt parts of the body, and are prepared 
in the firit delineation of the embryo. What ſirſt appears in 
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an egg during the time of incubation, having any diſtinct form, 
3 are venous circles: and theſe veins produce the arteries, by 


13 which they both receive their juice, and the motion of that 
* AF juice. They are not generated mechanically from an obſtacle, 
8 : a gainſt which the arterial blood ſtrikes. At firſt the trunks of 
© the veins are conſpicuous, afterwards the branches which con- 

vey the humours to the trunks. If they were produced from 
h : | the arteries reflected, the branches would firſt be ſeen, and the 
2 1 trunks would be formed laſt. Neither could the arterial blood, 
ot 1 | driven back by an obſtacle, form thoſe moſt beautiful circles, 
o | ö and bring back the veſſels into the heart. It would rather flow 
C CT | irregularly through the cellular texture. And the primeval 
2 FX heart would ſoon loſe its life, unleſs as much of the humours 
e returned to the heart as was ſufficient to keep up its pulſations. 
Ff There are, therefore, in the primeval fœtus, ſuch as we firſt 
r 


obſerve it, ſome parts more perfect and conſpicuous ; others 
involved, inviſible, and very ſmall. The heart is che molt per- 
fect; it is the only moveable and irritable part; although it-is 
in many reſpects different from what it is in an adult perſon. 
The brain is large and fluid; the veſſels firſt appear formed 
near the heart, and are viſible in the back. The viſcera, muſ- 
cles, nerves, and limbs, are not yet to be ſeen; nor the bones 
A E whoſe firſt appearance is a mucus, nor the veſſels of the reſt 
of the body. The other viſible portion of the fœtus is the ab- 
domen, of which the umbilical capſule is an immenſe hernia. 
To this embryo is ſuperadded motion, in man almoſt of the 
heart alone ; as alſo in birds, whoſe formation does not take 
place without heat rather greater than that of the human body: 
yet, without the heart, heat deſtroys, inſtead of forming the 
foetus. In the beginning the proportion of the heart to the 
reſt. of the body is the greateſt ; and is ever after continually 
growing leſs. Its pulſations are alſo at this time the moſt fre- 
quent, and are very powerful for impelling the humours, and 
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— . 1 OF THE PELVIS. Part VI. 
diſtending and producing the veſſels of the ſoft and tender fœ- 3 | 
The viſcidity of the vital humours which collect the earthy 3 
elements is oppoſed to the force of the heart, and by that 
means the formation of the foetus is aſſiſted. For there is in 
the embryo both an impelling force, which increaſes the parts $ 
longitudinally ; and a reſiſting force, which moderates the in- C 
<reaſe, and increaſes the lateral preſſure, and thus the diſten- * 
tion. By the force of the heart, the artery, * with all its ſur- 
rounding cellular texture, is lengthened ; its folds are ſtretch- : 
ed and the artery itſelf is dilated. The blood by its lateral E 
preſſure makes an effort againſt the almoſt blind branches of 3K 
the arteries, fills and evolves them, and ſets them off at more 1 
obtuſe angles: thus are produced ſpaces which make very lit- 1 
tle reſiſtance, in which the gluten is depoſited. In the very 
ſubſtance of the artery itſelf, while it is every where dilated, 
between its inconceivably ſmall ſolid threads are prepared little 9 
reticulated ſpaces like a ſtretched-out net, which are equally 
| fit for receiving humours. The largeſt of theſe are framed * 
round the heart and in the head, whither the impulſe of the 
heart drives the humours in a ſtraight direction; and in the 
placenta : the leſſer ones are in the inferior parts of the body, 
whence the umbilical arteries ſubtract the greateſt part of the | 5 
blood. : = 
'The foetus increaſes very quickly, as is moſt evident in the 1 
example of a chicken, whoſe length the twenty- ſecond day is g 3 
to its length the firſt day at leaſt as 1,000,000 to 1; and the 9 
whole increaſe of bulk in the bird during the remainder of its "0 
life does not exceed the fifth part of the increaſe of the egg * 
the firſt day. For the foetus has a larger and more irritable a 
i heart, veſſels larger in proportion, and likewife more numerous 1 
| and relaxed, and the fohd parts are mucous and diſtenſible. 
| | | | The | 


* Artery is here uſed to expreſs the whole of the arterial ſyſtem. 
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The breaſt is later of coming to perfection, being ſurrounded 
with membranes ſo fine, that they cannot be ſeen. | 

The embryo not only increaſes in bulk, but is ſo remarkably | 
altered in ſhape, as to be brought forth totally unlike the ap- 
pearance it had at firſt. It is probable, that the limbs are pro- 
duced from the elongated arteries; that they are laterally knit 
together by a certain gluten; that they are ſeparately evolved; 
that at firſt they ſprout out very ſhort, but afterwards increaſe 
by inſenſible degrees, and appear divided into diſtinct articula- 
tions; as the wings of a butterfly are formed from vaſcular 
net-work. Thus likewiſe the right ventricle of the heart 1s 
expanded by the blood coming to it in greater quantity; and, 
being increaſed by degrees, equals the left. 

On the other hand, the cellular texture, from its glutinous 
aqueous nature, by earthly particles being continually brought 
to it, becoming inſenſibly harder, by a gentle attraction con- 
tracts its parts, which were before ſtraight, into various flex- 
ures; and ties the auricles to the heart, from which they were 
as yet at a diſtance. So the muſcles draw aut proceſſes from 
the bones by their continual pulling, and open ſmall cavities 
into large cells : the ſame likewiſe incurvate the bones, and 
give them different ſhapes. 

Preſſure can do a great deal: to it we muſt attribute the de- 
ſcent of the teſticles into the ſcrotum, after the irritable force 
of the abdominal muſcles has taken place: to this alſo we muſt 
aſcribe the repulſion of the heart into the breaſt, when the in- 
teguments of the breaſt are larger: to it we are to aſcribe the 
length of the breaſt and the ſhortneſs of the abdomen, and the 
ſmaller ſize of the viſcera of the latter ; becauſe the air re- 
ceived into the lungs dilates the cavity of the thorax. But e- 
ven the bones are variouſly hollowed out by the preſſure of the 
muſeles, blood-veſſels, and even of the very ſoft brain itſelf ; 
and by the ſame means fleſh is changed into a tendinous ſub- 
ſtance. | ol: 
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The power of derivation brings the blood into the pelvis and 
lower extremities from the cloſed umbilical arteries : this 


fame power, when the foramen ovale is contracted by the au- 
Ticles being drawn towards the heart, evolves the right ventricle 
of the heart : when the veſſels of the yolk have taken up the 


| Whole length of the egg, and can receive no farther elongation, 


It dilates the umbilical arteries of the chick, and produces 2 
new membrane wich incredible celerity. On the other hand, 

but ſtill by the ſame power, after the blood has got an eaſy paſ- 
tage through ſome veſſels of any part, the other parts which do 
not afford a like eaſy paſſage increaſe the leſs. Thus the head 
grows leſs after the lower limbs have begun to increaſe in bulk. 

A membrane may be formed from a humour when its thin- 


neſt part is exhaled, as we have an example in the epidermis : 


from the ſame humour may be formed a cartilage, as happens 
in che bones, or even a bone itſelf, or ſomething of a ſtony na- 
ture, which i is very frequent in the teſticles of aquatic animals. 
The bones at firſt are ſoft, and of a mucous nature; then they 


*become of the conſiſtence of a jelly; this afterwards becomes 


2 cartilage; without any change made on the parts, as far as 
ean be obſerved. 

| A cartilage, however, is not afterwards inviſibly changed 
into a bone. That never happens, unleſs lines and furrows 
have firſt run along the cartilage: nay, unleſs the red blood 


; has made a paſſage for itſelf through the veſſels of-the bones ; 
; and unleſs theſe veſſels manifeſtly come from the nutritious 
| trunks i in the interior parts of the bone, and ſtrike as it were 
1 in right lines on the cartilaginous extremity of the body of the 
1 bone, removing the extremity of the bone farther and farther 


from the middle of it. Round theſe veſſels is formed a cellu- 


L lar texture and laminæ, which the veſſels themſelves feem to 
{ prefs towards the medullary tube. Laſtly, in the epiphyſis, 
. which both remains much longer cartilaginous, and denies en- 


: trance to che blood, the red veſſels, as well as the others which 


come 
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come from the exterior veſſels of the limbs, penetrate through. 


the cruſt that covers the extremiry. Thus alſo in the epiphy- 
ſis a red nucleus of a vaſcular texture is produced, which, be- 


ing gradually increaſed by veſſels ſent out from its ſurface, 


changes the reſt of the cartilage into a bony nature. 

In theſe long bones it ſeems evident, that the increaſe is 
owing to the arteries elongated by the force of the heart, and 
gradually extended to the extremities of the bones; and that 
the hardneſs is owing to groſs particles, at laſt depoſited in the 
cartilage when its veſſels admit the red blood. We know by 
experience that even a bony callus never becomes ſound till the 
newly formed red veſſels have penetrated its ſubſtance. 

The flat bones originate from ſomething of a membranace- 
ous nature. Over this the fibres ſpread themſelves, at firſt in 
a looſe net-work; but afterwards they become more denſe, hav- 
ing the membrane for their baſis ; the pores and clefts between 
theſe fibres being gradually contracted and filled with a bony 
juice, at laſt perfect the nature of the bones; but at the ſame 
time, in theſe flat bones, red veſſels are interſperſed among 
the fibres. | | 3 

That a heavy bony juice; conſiſting of groſſer particles, 1s 
_ depoſited between the primeval fibres, is proved by the pheno- 
mena of the growing callus, which exſudes in ſmall drops, 


not from the perioſteum, but from the inmoſt ſubſtance of the 


bone, and is hardened by degrees. But even a chymical ana- 
lyſis extracts that gluten from the bones; and in an anchyloſis 
it appears poured round the joint in a fluid, and manifeſtly fills 
up the chinks of the bones and intervals of the ſutures. It con- 
tains groſs earthly particles, which have been diſcovered by 
various experiments 3 ; and the juice of madder which adheres 
to it, manifeſtly diſtinguiſhes it by its colour. | 
The perioſteum covers the bones, as a membrane does any 
of the viſcera 3 and the cellular productions from it follow the 


interior veſſels of the bones: but, in the perioſteum, there are 
G2 - | neither 
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neither ſtraight fibres, nor an appearance of alveoli or r laminz, 
nor red veſſels, while the bone grows hard in the egg; nor 
does the perioſteum at all adhere to the bone, except in the e- 
piphyſis, when that has aſſumed a bony nature in the middle; 
and it is thinneſt, but every where complete, when the bone is 
ina cartilaginous ſtate. In the flat bones it every where affords 


a baſis for the bony fibres. 


The head of the foetus is large, every where membranace- 
ous, in a few places cartilaginous on firſt days of geſtation, 
with a mouth deeply cut, and with very long jaws. In the foe- 


tus come to maturity, there are alſo rudiments of the teeth, 


which have a great deal of membrane as an appendage : the 
brain, at firſt fluid, and always ſoft, is itſelf very large, with 


large nerves : the eyes are big, and the pupil ſhut by a mem- 


brane : the breaſt is very ſhort, but capable of extenſion, on ac- 
count of a great quantity of cartilage: the abdomen is large, 
ſurrounded with membranes, and contains a very large liver : 
the bile is infipid and mucous : the inteſtines are irritable, 
and full of ſoft, green excrement. When the foetus has at 


lafl arrived at its ſtate of maturity, the kidneys are divided in- 


to lobes, are large, and have very big capſules : the pelvis is 
very ſmall, fo that the bladder, ovarics, and tubes, project from 
it: the genital ſyſtem is denſe, not yet evolved, nor preparing 
its juices : all the glands are large, particularly the conglobate 
ones, and full of a ſerous juice: the {kin is at firſt pellucid, 
then gelatinous, and at laſt covered with a ſoft cuticle and ſe- 
baceous ointment : the fat is firit gelatinous, and then grumous: 


the tendons ſoft, ſucculent, and not yet ſhining. 


There is a great difference between the circulation of the 
blood in the foetus and in the adult: that this may be under- 


ſtood, it is neceflary to deſcribe the organs by which it is per- 


formed. The firſt is the thymus, a ſoft looſe gland, conſiſting 


of very many lobes, collected into two large upper horns, and 


two inferior ſhorter ones, which are however joined together 


by 
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by a great deal of long and lax cellular texture: this gland is 
large in the fœtus, and occupics a great part of the breaſt : it 
is ſeated in the cavity of the mediaſtinum, and part of the 
neck: and is wholly filled in its very inmoſt ſtructure with a 
white ſerous liquor, which cannot be diſcovered without wound- 
jag it. This gland in an adult, being continually leflened by 
the increaſe of the lungs, and by the aorta now become larger, 
gradually diſappears. What is the uſe of this gland, or of its 
liquids, we are altogether ignorant; but even all the other 
clands, eſpecially the conglobate ones, are larger in the fœtus 
than the adult, as we have already obſerved. 

The cavity of the breaſt, as was ſaid, is ſhort in the foetus, 
and greatly compreſſed by the enormous bulk of the liver; the 
lungs are ſmall in proportion to the heart, and fo ſolid as to 
ſink in water, if they are every way excluded from taking the 
atmoſphere into their ſpongy ſubſtance, in making the experi- 
ment. Since therefore the like quantity of blood which paſſes 
the lungs by reſpiration in adults, cannot be tranſmitted thro? 
the inactive lungs of the foetus, who has no reſpiration, there 
are other ways prepared in the foetus, by which the greater 
part of the blood can paſs directly into the aorta, from the 
lower cava and umbilical vein, without entering the lungs. 
In the primeval foetus there is no right ventricle of the 
heart; and therefore there is ſo large an opening of the right 
auricle into the left, that all the blood which comes by the 
vena cava immediately paſſes into the aorta, a very {mall quan- 
tity only excepted, which goes to the inconſiderable and incon- 
ſpicuous lungs. Afterwards in the foetus, now grown bigger, 
the lungs are indeed larger, and the paſſage from the part of 
the auricle into the left one is narrower, fince the auricular 
canal is now taken into the heart, and the auricles themſelves 
are become much ſhorter. But yet the ſeptum joining the 
right and left auricle is perforated with a broad oval foramen; 
through which the blood coming from the abdomen, and a lit- 
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tle directed or repelled by the valvular fides of the right au- 
ricle, flows in a full ſtream into the cavity of the left auricle. 


The membrane of each ſinus gradually ſlants upwards and 


backward, and fixes itſelf to the pulmonary ſinus above the 
foramen ovale on each ſide by ſeveral rows of fibres that are 
palmated below, ſo as to cloſe at firſt a ſmall and then a great- 
er part of this foramen in ſuch a manner, that only a tranſverſe 
oval oblique paſſage remains, by which a communication is o- 
pen between the round margin of the foramen ovale and the 
valve. This paſſage in a mature fœtus i is nearly equal to the 
I5th part of the vena cava. 

That the blood takes this courſe in the foetus, and that it 
does not on the conirary flow from the left ſinus into the right 
is evident ſrom every circumſtance. For the column of blood 
in the right ſinus is greater than any other, as it conſiſts of the 
whole flow from every part of the body : again, the left auri- 
cle muſt have ſo much leſs blood than the right in proportion. 


to the part which paſſes through the ductus arterioſus ; hence 


another cauſe why the contents of the left are leſs than thoſe 
of the right auricle. Moreover, the valve of the oval foramen, 
in a mature fcetus, is ſo large, and placed ſo much to the left 
of the muſcular arch or iſthmus, that when it is impelled by 
the blood from the left ſide, the valve, like a palate or ſhutter, 
cloſes up the foramen ; but being impelled from the right ſide, 
it yields ſo as eaſily to tranſmit either blood or air; it ſhuts ſo 
cloſe as to retain even air blown from the right, nor ſuffering 
it to return, if blown from the leſt. 

Moreover, there is but a ſmall portion of the ſame blood, 
which firſt entered the right auricle and ventricle of the heart, 
that takes its courſe through the lungs : for the pulmonary ar- 
tery, being in the fcetus much larger than the aorta, is direCt- 


ly continued into the ductus arterioſus; which is larger than 


the capacity of both the pulmonary branches together, and 
greatly larger than the opening of the foramen ovale. This 
| ductus 
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ductus arterioſus enters that part of the aorta which comes firſt 
in contact with the ſpine, under its left ſubclavian branch; by 
which means it transfers more than half the blood to the deſ- 
cending aorta, which muſt otherwiſe have paſſed through the 
left auricle and ventricle into the aſcending branches of the a- 
orta; and this is the reaſon why the aorta in the foetus is fo 
ſmall at its coming out from the heart. By this mechaniſm 
an overcharge of blood is turned off from the lungs, and di- 
rected in a ſtraight courſe to the umbilical arteries, and the 
powers of both ſides of the heart are united in propelling the 
blood. | | DEE 5 
Thoſe who have aſſerted that the fœtus reſpires in the ute- 
rus have made very few experiments: they have not even at- 
tended to the fact, that the fœtus in utero ſwims in a body of wa- 
ter; and that the lungs of a fœtus immerſed in water always 
ſink : nor have they given due conſideration to the evident 
ſhortneſs of the breaſt, and the ſmallneſs of the lungs. Whe- 
ther it can take in air through the vagina of the mother is very 
difficult to be determined: but we ſuſpect it to be poſſible 
in a certain ſituation, that a well grown foetus, which is not 
too much compreſſed, may ſometimes draw in air, while it is 
in the birth. | 
As the foetus grows larger, ſo the uterus increaſes propor- 
tionally. 'The ſerpentine arteries are extended by the impelled 
| blood, and ſtretched into a more direct courſe; the veins, 5 
having their trunks compreſſed by the great bulk of the ute- 
terus, and being unable to return the blood, ſwell out into 
immenſe ſinuſes; and laſtly ſome of the menſtrual blood is re- 
tained in the uterus, and not yet ſpent on the fœtus. Theſe 
changes are the cauſe why the thickneſs of the womb continues 
the ſame; becauſe the greater quantity of the blood and the 
dilatation of the arteries and veins make up for the extenua- 
tion of its ſolid parts. The fundus, or upper part of the womb, 
increaſes beyond the reſt; ſo that the tubes ſeem to be ſituated 
{F208 below 
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below the middle of uterus, which now by degrees goes out 
of the pelvis, even as high as the colon and ſtomach, ſo as 
to compaſs all the abdominal viſcera, more eſpecially the blad- 
der and rectum. The os uteri in the firſt months of geſtation | 
is drawn upwards with the uterus itſelf, and recedes from the 
entrance of the vagina : after the third month, according to 
Haller, but not till the beginning of the fixth month, according 
to Wriſberg, it again deſcends, and ſtretches into the vagina. 
Becoming again perpetually ſhorter, it projects only a little 


into the vagina: it is, however conſtantly tender; and, from 


that cartilaginous hardneſs, which is obſerved in the virgin 
womb, is relaxed into a mucous ſoftneſs. It is never perfect- 


ly cloſed, but only ſtopped up and defended from the air by 


the thick mucus from the ſinuſes, and perhaps alſo by that. 
from the veſicles which are ſeated in the cervix uteri. More- 
over, the cervix or neck of the womb itſelf, which has long 
remained unchanged, becomes much ſhorter during the laſt 
months of pregnancy, and at length forms a broad flat open- 
ing, which, toward the time of parturition, grows continually 
wider. As theſe matters advance, the foetus, which in the 
firſt months had no certain ſituation, being now grown to a 
conſiderable bulk, is, about the middle of the time of geſta- 
tion, folded together into a globe, ſo that the head lies be- 
twixt the knees; and this being the heavier part, ſubſides by de- 
grees more and more into the pelvis towards the cervix uteri. 

The various complaints in the uterus are now increaſed to 
the higheſt degree. Being diſtended by the great quantity of 
blood retained in it, all its nerves are highly irritable. Ne 


thing is more painful than a violent tenſion, unleſs it is done 


very gradually. From the head of the fetus ſinking down 
into the pelvis, the rectum, bladder, and that part of the ute- 
rus next the neck, and which is the moſt ſenſible, are preſſed, 


and become painful: the foetus, having received its full in- 


ereaſe of bulk, diſtends the uterus every way; and that with 
| MF 
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the greater uneaſineſs, becauſe, the waters being now leſſened, 
the limbs which are fully formed, and the head, preſs much 
more vehemently on the uterus. It is thought alſo that the 
| placenta itſelf, now very large, hurts the internal and naked 
ſurface of the uterus. From theſe cauſes arife, at firſt, flight 
endeavours of the uterus to free itſelf ; and at laſt, when theſe 
cauſes are inereaſed to their utmoſt height, an uneaſy ſenſation 
is occaſioned by the impacted head of the foetus, ſimilar to that 
which ariſes ſrom a collection of feces in the rectum; and, from 2 
the pain which ſhe ſuffers, the mother is conſtrained to attempt 
the birth of the child. The time of delivery comes on after the 
expiration of nine ſolar months, and is kept pretty exactly in 
every ſpecies of animals, although by ſome cauſes it may be ac- 
clerated or retarded for a few weeks: theſe cauſes, whoſe 
power, however, we muſt not extend too far, are very various 
and undetermined. 

The teneſmus increaſing till it becomes intolerable, the h 
mother uſes all her efforts, by very deep inſpirations, to 
preſs the abdominal viſcera down on the uterus and at the 
ſame time the womb itſelf, by its contractile vital force, cons 
ſtringes itſelf ſo powerfully about the fœtus, as ſometimes to 
exclude it, without further attempts from the mother. The 
difficulties of the birth, however, are evidently overcome 
principally by the efforts of the mother, while the mouth of 
the uterus, now very ſoft, ſuffers itſelf to be diſtended by the 
head of the foetus. The amnios, filled with the water, is 
firſt protruded vertically, before the head of the fœtus, ſo as to 
dilate the os internum uteri: in which, the membranes being 
by degrees extenuated and dilated, eaſily break, and pour out 
their waters, which lubricate the paſſages, and relax all the 
parts of the vagina: The naked head of the fœtus now pre- 
ſents naturally with the face to the os ſacrumy directed that 
way by its weight: and, being urged forward like a wedge or 
gone, it further dilates the os uteri; till at length by the more 
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orf PELVIS. 


the hand of the deliverer, and frequently retain the placenta, 


Part IV. 


powerful efforts of the mother, which often looſen the bones 
of the pubes in-young women, the head is thruſt out through 


the dilatable vagina, with conſiderable pain to the mother, and 


an univerſal tremor of body; and if none of the bones of the 


pelvis happen to preſs unequally, the infant eaſily advances, 
and is delivered into the world. This operation is attended 


with difficulty even in quadrupeds ; but in the human race, 
whoſe fects has a very large 1 in * to its body, 
it is very dangerous. 

It is natural for women to have but one child at a birth; 
which law they have in common with all the larger animals, 
except the Carnivorous kind. Frequently, however, they have 


two, more rarely three, and ſcarcely ever five. It is not to be 


doubted, however, that a ſecond foetus may be conceived 
while the firſt remains in the uterus; for women have fre- 
quently borne children, when a hard and oſſified fœtus had 
been for a long time retained in their uterus. 

The placenta of the fœtus, connected with the fundus ute- 
ri, is, in the next place, ſeparated from the womb, without 
much difficulty in a mature birth, partly by the weaker throes 
of the mother, and partly by the aſſiſtance of the deliver- 
er. The fleecy or vilous ſurface of the placenta being with- 


drawn from that of the womb, a conſiderable flow of blood 


immediately follows,. and the ſecundines are expelled. The 
umbilical cord of the foetus is next tied, before it is cut off; 


for it cannot be left open without danger of a fatal hemorrhagy. 


The umbilical vein is deprived of all the' fupplies of blood 
which it ufed to receive, and at the ſame time an inſuperable 
obſtacle is oppoſed to the blood, conveyed 7 the arteries of the 
ſame name. 

The uterus, which kitherto A wes diſtended beyond due 
bounds, now contracts itſelf by the elaſtic power of its fibres, 
10 ſuddenly and powerfully, as often to catch and embarraſs 
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if it be not ſoon looſened and withdrawn. By this contraction 


ef the womb, the bleeding veſſels are compreſſed, no leſs than 


by the contraction of their own eoats; whence the large quan- 
tity of blood that was collected in che uterine ſubſtance abun- 
dantly flows out under the denomination of the Jochia ; at firſt 


pure, but afterwards, as the openings of the veſſels con- 


tract themſelves, the diſcharged fluid is yellow, and becomes 
at laſt whitiſh. The ample wound of the uterus is healed, 
and the uterus toon thrinks up to a bulk not much exceeding 


Fg 


that of a virgin. 
Two or three days after the birth, when the Jochial diſ- 


charge has almoſt ſpent itſelf, the brea/?s begin to {well conſi- 
derably; and their ducts, which in the time of geſtation often 


diſtil a little thin ſerum, become now very turgid with a liquor, 
which is at firſt thin or like whey, but is ſoon after followed by 
the thicker chyle itſelf. Milk very much reſembles chyle, 


| but human milk leſs than that of other animals. It is white, 


thickiſh, ſweet, and replete with a very ſapid eſſential falt 3 
it grows ſour ſpontaneouſiy, but is tempered by the oil and 


| mph added to it. It has alſo a volatile and ſomewhat odo- 


rous vapour, a good deal of fat or oily parts, a larger portion 
of a white crafſamentum or cheeſy curd, and ſtill more of a 
diluting water and again, in the crafſamentum, are contained 
parts of a more earthy, alkaleſcent, or ar imal nature. But 
when the chyle js once changed into ſerum, by faſting a con- 
ſiderable time, the mulk hecomes ſalt to the taſte, alkaleſcent, 


and diſpleaſing to the infant. The milk frequently retains the 


nature of the aliments and medicines taken into the ſtomach 
as chyle does. The cauſe of this increaſed ſecretion in the 
breaſts, ſeems to be owing to the revulſion, in conſequence of 
the plentiful uterine ſecretion, by which the foetus was nou- 


| riſhed, being ſuppreſſed ; in the ſame manner as a diarrhoea is 


ſupprefled by increaſing the perſpiration. _ For it has been ob- 
ſerved, that true milk will ſometimes make its way through o- 
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ther parts beſides the breaſts, and even eſcape through wounds. 
There is apparently between tlie uterus and breaſts ſome 
kind of nervous ſympathy, and a ſimilar fitnefs for generating 
a white liquor; for the uterus in infancy, and during the 
time of pregnancy, manifeſtly generates it. But the inoſcu- 
lations between the mammary and epigaſtric arteries, though 
true, are fo ſmall, that they e can have but a very little ſhare i in 
this account. 

The breafts conſiſt of a very targe quantity of ſoft furround- 
ing cellular fat, ofa white colour; and of conglomerate glan- 
dules; it is aſſembled i into bunches of a CONVEX figure, ſomewhat 
round and hard, of a reddiſh blue colour, outwardly ſurround- 
ed and connected by a ſirm web of the cellular fubſtance, ſe- 
parating off into lefler kernels, which are common both to 
men and women. To theſe glandules a great number of 

lood-veſlels are diſtributed from the internal mammaries, from 
the external veſſels of the thorax, and allo from thoſe of the 
ſhoulders, all which inoſculate together around the nipple. 
The trunks of the mammary arteries, but not che mammales, 
inoſculate with the epigaſtric veſſels; the veins more evidently 


.than the arteries. The nerves are both large and numerous, like 


thoſe of the more ſenſible cutaneous parts, and are derived 
from the ſuperior intercoſtals. | e 
From the middle of this gland of the breaſt, and likewife 
from the ſurrounding fat, an infinite number of ſmall ducts or 
roots arife, very ſlender, ſoft, white, and dilatable, which come 
from all ſides to the middle of the nipple, and likewiſe into the 


circle, which ſubtends its baſis, and then run together on the 


area of that circle, and emerge at the root of the nipple, or 
papilla ; by which denomination we call that cavernous or 
ſpongy cellular body, into which the blood may be receiv- 
ed, ſo as to cauſe a kind of erection, as in the penis. Through 
this papilla about twenty or more of the excretory lacti- 


ferous ducts paſs from the breaſt, None of theſe in- 


olcuiſte 
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oſculate or join with the others, they are greatly contracted 
at their opening in the nipple, compared to what they 
were in the breaſt: in a looſe or flaccid ſtate of the nipple, 
they are compreſſed, wrinkled, and collapſed together; but 
when the nipple is erected by any kind of titillation, they be- 
come ſtraight, and open with patulent mouths between the 
cutaneous wrinkles. This papilla or nipple is ſurrounded by 
a circle, full of febaceous ſmall glandules, which defend the 
tender ſkin againſt the repeated attrition and perpetual moiſ- 
ture. | 5 

Thus the infant is naturally provided with its firſt food, 
which is otherwiſe exceedingly ſalutary to man. This the in- 
fant by inſtinct knows how to receive, although it is as yet a 
ſtranger to all the other offices of human life. Taking the nip- 
ple in its mouth, it cauſes it to ſwell by gentle vellications 
the lips are preſſed cloſe to the breaſt, ſo as to exclude the air 
at the ſame time the inſpiration is deep, and a ſpace formed in 
the back part of the mouth, in which the air is more dilated or 
rarefied; and thus, by the preſſure of the external air, joined 
with the force of the lips of the infant, the milk is urged from 
the breaſt through the nipple, in which it would otherwiſe be 
| collected i in ſo great a quantity, as ſometimes to diſtil ſponta- 
neouſly and be very ready to flow out ; : and thus the infant 
ſucks, and is nouriſhed. The firſt milk, which is like 'whey, 
termed col ra, looſens the tender bowels of the infant, and 
| purges out the meconium, to the great advantage of the child. 
It may be remarked here in general, that the lactiferous ducts 
are ſo open, that when the nipples of the breaſt are diſtended 
by titillation, and a greater quantity of blood ſent into the 
breaſts, they have yielded milk even from virgins ; ſometimes 
from old women, or even from men. Milk is only generated 
after puberty z before that time a ſerous humour flows from 
the breaſt; and for the moſt part it is generated only about 
the middle of pregnancy. Alter the menſes have ceaſed, the 
MD So breaſts, 
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breaſts, as well as. the uterus, become decayed, and ceaſe to 


perform their office. 


Great changes happen to the little new-born inſant ; 5 
and the firſt i is reſpiration, which it endeavours to exert, e- 


ven before it is well ſet at liberty from the vagina of the mo- 
ther; being probably excited, from the pain or anguith it feels, 


to thoſe cries with which it ſalutes the light, and perhaps fr om 
the deſire of food which 1 it had hitherto only taken i in from the 


| liquor of the amnios. At firſt, therefore, a portion of air is ad- 


mitted into the lungs, which are as yet ſmall and full of moiſt 
vapours; but being dilated by the air, change from a ſmall 
denſe body, ſinking even in {alt water, into a light ſpongy 
floating fabric, extended to a conſiderable bulk with air, 
and of a white colour. The blood pailes more eafily into 


the enlarged and looſe fabric of the lungs; in conſequence of 
which, a large portion of the blood that went before from 


the pulmonary artery, through the canals arterioſus, into the 
aorta, goes now into and through the lungs themſelves, by 
the pulmonary artery. And fo much the more is the arterial 
duct or canal deſerted, jnaſmuch as there is made a new ob- 
ſtacle to the deſcent of the blood into the abdomen; for the 
pmbilical arteries being now tied, the blood of the deſcending 
zorta dilates all the arteries of the pelvis and lower er extremities, 


with the ſame force with which i it was before expelled through 


the umbilical arteries. Finally, as the lungs now receive more 
blood, fo the aorta itſelf receives a greater quantity, and with 
greater force likewiſe from the heart ; whereupon the interme- 
diate canal, between the protuberant part of the aorta and pul- 


monary artery, cloſes up or {ſhrinks to ſuch a degree, that, in 
adults, it is not only an empty ligament, but likewiſe of very 


little length; the natural ſtructure of this canal likewiſe aſſiſts 
much to obſtruct it, for it is ſingularly red in the inner. part, 
foft, and very fit for concreting with the Raguatiag blood. 

5 Thi 
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'This courſe of the blood, therefore, is ſoon aboliſhed, general- 
iy within the year. 

In the like manner, the foramen ovale is, from the ſame 
cauſes, gradually cloſed up. For when the way is rendered 
more free and previous into the lungs, it will likewiſe be 
more free into the right ſide of the heart; whence the blood, 
both of the afcending and deſcending cava, will flow thither 
more plentifully, - eſpecially as it is invited there by the more 
lax pulmonary artery, and will no longer need the paſſage thro* 
the ſeptum of the ſinuſes. Again; the umbilical vien, being 
now deſtitute of any ſupply of blood from the ligature of 
the navel, leſs blood will from thence flow into the lower ca- 
va, and confequently the preſſure againſt the foramen will 
be diminiſhed ; by which means the blood of the upper cava, 
being turned off by the iſthmus, will be ſcarcely able to pene- 
trate the obliquity of the foramen ovale. *'Thence again, as 
more blood is derived through the lungs into the left ſinus and 
auricle, its greater dilatation and extenſton will ſtrain the little 
horns of the oval valve, ſo as to draw up and preſs the valve, 
together with the iſthmus; whereby it is extended ſo far, as 
wholly to ſhut up the opening in the mature mfant, while, at 
the ſame time, the blood, within the left ſinus, props up the 
valve, ſo as to ſuſtain the impulſe of the blood on the other 
fide within the right ſinus. Thus, by the acceſſion of a little 
friction of the uppermoſt margin of the valve againſt the upper 
part of the iſthmus, the foramen ovale cloſes up by degrees, 
and the upper margin of the valve forms a concretion to the 
poſterior face of the iſthmus. But this is performed very flow- 
ly; inſomuch that frequently, in an advanced age, there will 
be ſome ſmall aperture or tube ſtill remaining; and where 


there is no tube, yet there are the remains of one, as a kind of 


ſinus, hollow to the left ſide, that makes a tube opening up- 


ward to the right ſide, and blind or cloſed to the left; becauſe. 


me power of the blood in the right ſide is always greater than 


its 
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Part VI. 


its reſiſtance on the left, or certainly not leſs, even in the ad- 


vance of life. 

The umbilical vein, being deprived of blood, Gor 7PM up- 
The blood of the vena portarum, having no oppoſition from 
that which formerly flowed through the umbilical vein, occu- 
pies the left ſinus and curve of the umbilical foſſa, and ſends 
its blood through thoſe branches by which that of the umbili- 
cal vein before paſſed. Thence the ductus venoſus being ne- 
glected, ſhrinks up and cloſes, by the new compreſſure which 
the deſcending diaphragm makes upon the liver by inſpiration; 
and by which the left lobe of the liver is preſſed towards the 


 Tobule, and perhaps too from the obtuſe angle which it makes 


with the left finus of the vena portarum ; for it is certainly 


| firſt cloſed in that part which lies next the vena portarum. 
The uthbilical arteries are alſo cloſed up from the ſame cauſes, . 
as other arteries uſually are aſter a ligature ; and ſome of the 
blood, being at the ſame time compacted into a polypus, fills 

up the blind void part; while the other blood, flowing above, 


whoſe impulſe was ſuſtained by the reſiſting membranes, ſpreads 
itſelf through the adjacent leſs reſiſting branches, which are 


thereby rendered more open vr diverging. Part of this effect 


mult be attributed to the force of the abdominal muſcles, by 
which thoſe arteries are compreſſed againſt the full abdomert 
in each reſpiration ; and to the very acute angle in which the 
umbilicalis goes off from the iliac artery, returning with it a- 
long the ſides of the bladder; and alſo to the ſtraight pofition 
which the thighs now have compared with the crooked one 
they had in the uterns. Thus the capacity of theſe arteries is 
ſoon ſhut up, leaving only a ſmall tube, that gives paſlage into 
two or three arteries of the bladder. The wrachus being a very 
thin tube, extended perpendicularly upward from the bladder, 
is therefore eaſily cloſed up; ſo that the contents of the blad- 
der make no endeavours to paſs that way, finding a ready out- 
let by the deſcending urethra. 
+ From 
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From the like cauſes the bulk of the liver is lefſened, and 
by degrees contracts itſelf within the ribs; in the mean time 
the inteſtina craſſa, from the ſmallneſs they had in the foe- 
tus, dilate to a conſiderable diameter; the ſtomach itſelf is 
gradually elongated ; the large convexity of the cæcum forms 
itſelf by the force of the feces preſſing perpendicularly down- 
ward to the right fide of the vermicular appendix; and the 
lower limbs are likewiſe conſiderably enlarged by the return 
of the blood, ſent back from the umbilical arteries now tied; 
and by degrees all the other changes are made, by which a 
foetus inſenſibly advances to the nature and perfection of an 


adult perſon. 
§ 9. Nutrition, Growth, Life and Death. 


AFTER birth the child continues to grow, but always more. 
ſlowly the older it is. There are many concurring cauſes, why 
the growth is continually rendered leſs and leſs. Many veſ- 
ſels ſeem to be ſtopped up, both becauſe they are compreſſed 
by the neighbouring torrent of blood flowing through the great 
arterious tube, and becaufe the blood being now become more 
viſcid more eaſily coagulates. But the harder kind of food 
that is now uſed, throws into the blood more terreſtrial parts ; 
which being carried through the whole body along with the 
nutritious juice renders all the parts harder, as the bones, 
teeth, cartilages, tendons, ligaments, veſſels, muſcles, mem- 
branes, and cellular texture; ſo that an increaſe of hardneſs 
may be perceived in them, even by touching them with the 

finger. Wherefore, ſince the blood flows from the heart thro? 
fewer canals, and ſince all parts which ſhould be lengthened or 
diſtended are grown harder, it neceſſarily follows, that thoſe 
which ought to increaſe in bulk, will yield leſs and lefs to the 
impulſe of the heart. 

But the heart likewiſe, which is the part that is firſt conſo- 
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lidated among all the ſoft ones, increaſes leſs than any other 
part of the whole body; and while the much more tender 


limbs and ſofter viſcera are diſtended, the proportional bulk of 
the heart to the reſt of the body grows continually leſs and leſs, 


till at laſt its proportion to the body of the adult becomes 
eight times leſs than what it was in the new-born infant. At 
the ſame time, from that very denſity which it has fo quickly 


acquired, it becomes leſs irritable, and is contracted leſs fre- 
quently within a given time. Thus, while the reſiſting forces 


are augmented, tlie diſtending ones are at the ſame time di- 


miniſhed. 


There n therefore, ſooner or later, be an end of thei in- 
creaſe of bulk; and that will happen ſo much the ſooner as 
the heart has had the more frequent and vivid contractions: 


but this ceſſation of growth will take place when the cartila- 


ginous cruſts of all the bones are now become ſo thin, that 
they cannot yield to the increaſe of the bony part. In women 


the menſes ſeem to put an earlier than uſual ſtop to the growthr. 


In cartilaginous fiſhes, the growth is perpetual. 

There is no ſtate in which nature by a perennial progreſs in 
duces a continual decreaſe from the firſt conception. It is 
ſaid however to take place, when there is neither, any increaſe 
of bulk, nor yet does any viſible decreaſe take place. 

For we are all perpetaally conſuming. Nor do we only lote 
the fluid parts of our bodies, but in ſhort even thoſe which are 
reckoned to be the moſt ſolid. For even the bones are chang- 
ed; and the teeth, which are harder than the bones, increaſe 


in bulk when the attrition of the oppoſite teeth has ceaſed to 


wear them away, and thereſore their elements are changed: 
even the fibres of ivory in an elephant's tooth, after having 


been divided by the entrance of a leaden bullet, have grown 
in a curve direction, and completely incloſed the ball. The 


bony juice likewiſe is changed; for in ſome caſes the bones 


grow loft, in others they ſwell out in bony tumours ; even ci- 


catrices 
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eatrices themſelves have a manifeſt growth, otherwiſe they 
would not be ſufficient in an adult perſon to cloſe up a wound 
which he had received when a boy; and a great quantity of 
the earthy part of our bodies goes off by urine, as is ſeen 
in ſome diſeaſes. 

The cauſe of the deſtruction of the ſolid parts is in their 
perpetual extenſion and retraction, at every pulſe of the heart, 
of which there are an hundred thouſand every day; and by 
this motion even metals themſelves are worn. Other cauſes 
are from the friction of the fluid againſt the ſolid parts : from 
che wearing away of all the membranes which cover moveable. 
parts, either on the ſurface or in the internal cavities of the 
body; in the alternate ſwelling and ſubſiding of the muſcles 
and in the attraction and preflure which our fleſhy parts ex- 
ert. But all parts of our body are the ſooner-worn away, in 
proportion as they are co-zpoſed of a greater quantity of glu- 
ten and a leſs quantity of earth; for that gluten when it is ex- 
tended, if the extenſion has been a little ſuperior to the force 
ol its coheſion, muſt of neceſſity fall away and be carried off 
from the earthy parts. Thus wrinkles or furrows are gene- 
rated; ſuch as are viſible in the arteries of old men. The 
cellular texture, which otherwiſe would be diſſolved into wa- 
ter or jelly, is worn away by the impetus of the blood preſſing 
againſt the neighbouring blood-veſlels and muſcles, by friction, 
and by perpetual alternate flexion and extenſion. 

The decreaſe would be very quick, and indeed[there would 
be ns great diſtance between the beginning of our life and its 
end, unleſs theſe loſſes were repaired. The fluids are quickly 
reſtored by food, as appears from the example ef a chicken, 
in which blood is generated out of its aliment within two days. 
The fat, however, and red globules of blood, are formed out 
.of the fat, as is ſhewn elſewhere ; the lymphatic juice from 
zelly; the mucus from mucus ; and the reſt of the humour, 
from theſe and water. The ſolid parts are repaired by almoſt 
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| the ſame methods which we have deſcribed in the hiſtory of 


the foetus. A gelatinous juice is brought from the aliments, 
through the arteries, to all parts of the body, and exſudes into 
all parts of the cellular texture. The furrows, which we might 
Imagine to be made in the inmoſt arterial membrane by the 


1 "impetus of the blood, are filled up by a viſcid matter brought 


into them by the lateral preſſure ; nor is it poſſible that theſe 
furrow3 can be overfilled, becauſe every exuberant particle of 
nutritious juice mult neceſſarily be carried off by the current 
of the blood. This juice will not be deficient while there is a 
ſufficient quantity of aliment ; and while there is more reſt, 
and leſs reſiſtance, in the bottom of the furrow than elſewhere, 
which muſt always be the caſe, becauſe the bottom is that part 
of the veſſe] which is at the greateſt diſtance from the main 
current of the blood flowing through it. There ſeem to be 
certain powers in the air, by which the aliment is attached to 
the ſolid parts, although we are ignorant of the manner in 


which they act. 


The decreaſe of the cellular texture ariſing from attraction 
or preſſure, will be repaired by the viſcid vapour exhaling from 
the artery, and preſſed towards thoſe places which ſtand in 
need of reparation by the force of the neighbouring arteries 
and compreſling muſcles, its aqueous part being preſſed out 
and reſorbed. The gluten repairs moſt of the organic parts, 
tendons, and membranes ; being formed into a new cellular 
texture, as in the foetus. 

The waſte which takes place in moveable parts 8 by 
| their other extremity to the reſt of the body, can be repaired 
by protruſion alone, while the lymph fills up the intervals or 
hollows that are thus produced. 

When the growth of the body can proceed no farther, obe- 
fity i is produced, which is a kind of imitation of real growth. 
This proceeds from the fat generated by the aliment ; which 
by reaſon of the impetus of the blood being leſſened, and its 

entering 
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entering the ſmalleſt veſſels with more difficulty, is carried to 
the ſides of the veſſels; enters the lateral ones and the inorga- 
nic pores of the arteries; exſudes into the cellular texture; 
and there, the power of conquaſſation of the blood, and the 
abſorption by the veins, being now diminiſhed, the fat is con- 
ſequently collected. | | 

We feel the beginnings of decay even in youth itſelf. Even 
in that blooming ſeaſon, the ſolid elements of the body are 
augmented, the chinks through which the humours flow are 
leſſened, ſmall veſſels are obliterated, and the greater attraction 
of the cellular texture has added a denſity to the whole body. 
Throughout the whole body, that hardneſs occaſioned by age 
is very conſpicuous, in the bones now wholly brittle, in the 
ſkin, in the tendons, in the conglobate glands, in the arteries, 
and likewiſe in the weight of all the parts, and of the brain it- 
ſelf. The parts moſt exerciſed by motion ſooneſt grow rigid, 
as is obſervable in thoſe limbs of mechanics which are moſt 
uſed in their ſeveral occupations. | 

Moreover, the arteries alſo continue to become more denſe, 
more narrow, and even to be quite filled up, as well by the 
internal preflure of the blood flowing through the large arte- 
rial tube, as by the attraction of the cellular texture of which 
the greater part of the artery conſiſts. An infinite number of 
parts of the cellular texture ceaſe to be nouriſhed ; for the 
ſmalleſt arteries, which hitherto brought them nouriſhment, 
are now obliterated, and ceaſe to convey more nouriſhment. 
- The extending force being removed, the cellular flocculi draw 
themſelves together, contract the little ſpaces intercepted be · 

tween them, degenerate into membranes, or ſubſtances of a 
hard texture, which intercept and as it were choak up other 
| veſſels. The gelatinous vapour likewiſe concretes in the ſmall 
hollows of the cellular texture, and unites with the ſides 6f 
theſe hollows into a hard ſolid. The muſcles degenerate in- 
to hard denſe tendons deſtitute of all irritable power, becauſe 


the 
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the blood which they contained is expelled, and their fibres 
are condenſed. b 

At the ſame time the nerves become more and more callous 
to the impreſſions of the ſenſes, and the muſcles grow leſs ſen- 
ſible to the ſollicitations of the animal powers; thus the con- 
tractile force of che heart, the frequency of its pulſations, and 
conſequently the whole force which drives the blood into the 
ſmalleſt veſſels, are diminiſhed. 

The quantity of humours is diminiſhed in a denſe body, 
as is evident in the. perſpiration, ſemen, humours of the eye, 
and of the conglobate glands; the vapour alſo which bedews 
the ſolid parts of the body every where decreaſes. For this 
reaſon, nutrition now languiſhes, becauſe there are more parts 
of the body which require nouriſhment, and leſs nutritious 
Juice. : | | 
Nor is the quantity of humours only diminifhed : they 
chemſelves are likewiſe corrupted. They were mild and viſcid 
in children: but theſe ſame humours are in old men acrid, 
Zalt, fetid, with a great quantity of earth. This circumſtance 
as owing to the uſe of ſalt or putrid food which generate acri- 
mony in the fluids; and the acrimony by a continual uſe of 
vitiated aliments perpetually increaſes, being at the ſame time 
augmented by a decreaſed perſpiration and alvine evacuation 
neceſſary for carrying off the putrid liquamen. Hence the 
. Fetor of the urine, of the breath, and the diſſicult healing of 
wounds. 

But the worſt RE ot the humours is, that they a- 
bound with earthy particles, which are either ſuch as are col- 
lected inſenſibly from the aliments after the ſecretions have be- 
come leſs free, or ſuch as are carried off from the ſolid parts 
and returned into the blood; as is proved by the preſence of 
. earth in ſome diſeaſes, and by the nature of the gouty earth. 


The quantity of this earth is continually increaſing, eſpecially 
if the nutricious kquor abounds with it, hence the brittleneſs 


of 


8 
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of the bones, and the hardneſs of all the other parts, increaſes... 


This earth is likewiſe every where depoſited in the cellular 
texture, but chiefly in the coats of the arteries, and produces 
cruſts, which are firſt callous, and then of a bony or ſtony na- 
ture. d | 

The hardneſs or rigidity of. the whole body, the decreaſe of 
the muſcular powers, and the debility of the ſenſes, conſtitute 
gd age,—an evil, alas ! which ſooner or latter attends every 
mortal: it makes an earlier attack on thoſe who have been ſub« 
jected to violent labour, or given themſelves up to pleaſure, 
or lived upon unwholeſome diet; than on thoſe who have fol- 
lowed a moderate way of life, and uſed temperance in their 


diet, or if they have removed from a cold to a warm coun- 


try. 


If theſe cauſes continue their operation of rendering the 
matter of the body more denſe, of diminiſhing its irritability, 


and augmenting the quantity of earth, it is not poſſible but 


decrepid old age mult follow. In it the ſenſes are almoſt de- 
ſtroyed, the natural power of the muſcles is exremely weak, 
the limbs loſe their ſtrength, the feet eſpecially are not ſuſh- 
cient for ſupporting and directing the body. The callous in- 


ſenſibility of the nerves cannot be incited to perform the office 


of generation: the very inteſtines become inactive, and refuſe 
to anfwer to the accuſtomed ſolicitations : by the induration 


of the cartilages interpeſed between the vertebræ, the body 


bends forward; by the falling out of the teeth, the.-jaws but 
ill ſupport the vw .nkled lips; and laſtly, the heart loſes one 
half of the frequency of its pulſation, which it had in the in- 
fant ſtate. | | OLE 

Thus, at laſt natural death neceſſarily follows; but very ma- 


ny people are carried off beſore this time by difeaſes. Scarce 


one in a thouſand exceeds the age of go: one or two perhaps 
may be found in a century that live to the age of 150. Man 
is long lived when comparcd with other animals; he is alſo 
more 
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more tender than any of them, has looſer fleſh, and ſofter 
bones. Among the long-lived people, it is not eaſy to ſay 
what was the cauſe of that privilege. England ſeems to ex- 
cet all other nations in producing old men; and in general 
the inhabitants of temperate climates live longeſt. The com- 
monalty has almoſt ſolely afforded theſe rare examples of lon- 


gevity already mentioned; as indeed from the more numerous 


claſs, we might expect. a greater number of examples. So- 


briety; a moderate and not very rich diet; a mildneſs of man- 


ners; a mind not endowed with very great vivacity, but cheer- 


ful, and little ſubject to care; all conduce to long life. A- 


mong animals, fowls are longer lived than many others, but 


fiſhes the moſt of all; the latter have the ſmalleſt heart, and 


the ſloweſt growth, and their bones are never hardened. 
Death happens ſometimes, but rarely, from mere old age. 
This we ſay happens when the powers, firſt of the muſcles 


4 ſubject to the will, then of thoſe that are ſubſervient to the 


vital functions, and laſtly, of the heart, gradually fail ; ſo that 


old men ceaſe to live through mere weakneſs, rather than 


through the oppreſſion of any diſeaſe. We have often obſer- 
ved the ſame kind of death in brutes. The heart becomes un- 
able to propel the blood to the extremities, the pulſe and hear 


deſert the fect and hands; yet the blood continues to be. 


ſent from the heart into thoſe arteries that are next to it, and 
to be again carried back to it: thus the flame of life is ſupport- 
ed for a little while; but it is ſoon extinguiſhed, for the heart 
itſelf being totally deprived of its powers, ars not irritable by 
the blood to any effectual motion, cannot drive the blood 
through the lungs, that the aorta may receive its due quanti- 
ty. The utmoſt force of reſpiration is exerted in order to o- 
pen a paſſage to the blood through the lungs, until even the 
powers, given by nature for performing the action of infpira- 


tion, become unequal to their taſk, and ceaſe altogether. 
The left fide of the heart neither receives blood, nor is irritated, 


4 | and 
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and bode remains at reſt ; the right ventricle, and laſtly 
the auricle of the ſame fide, for a while receive the blood 
brought by the veins from the cold and contracted limbs, 
and being thus irritated they continue to beat weakly. 
But laſtly, when the reſt of the body has become perfectly 
cold, and the fat itſelf congealed, even this motion ceaſes, and 
death becomes complete. ME. 

We would call that death, when the whole irritable nature 
has left the heart; for the mere reſting of the heart is not 
without hope of a revival of motion : neither does the putre- 


faction of any part of the animal body demonſtrate the death 


of the whole animal; nor does its inſenſibility or coldneſs do 
ſo; but all theſe circumſtances joined together, and perpetually 


increaſing, with the ſtiffneſs which follows the coagulation of 


the ſat by reſt and cold, can only be admitted ſigns of death in 
any doubtful caſe. 

The dead body nqw haſtens to a The fat, wa- 
ter, and gluten, in conſequence of ſeparation and diſſolution, 


evaporate: the earth, deprived of its bonds of union, inſenſibly 


moulders away, and mixes itſelf with the duſt: the ſpirit de- 


parts whither God hath deſtined it. By death it is indeſtrue- 
tible; as may be proved by an attention to the following fact, 


that many dying people, though their bodily powers are waſted, 


and their bodies are even e give cvident ſigns of a ſe- 
rene, vigorous, and happy mind. 


CHAP. v. 


Of the ARTERIES in general. 


HE arteries are long extended cones, whoſe diameters 


decreaſe as they divide into more numerous branches: 


but where the arteries run for ſome length, without giving off 
Vol. III. K | large 
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7. 
large branches, their convergency, if any, is not very evident: 
at their extremities they are cylindrical, or very imperceptibly 


diminiſhed, and are called capillaries, which admit only of a 


ſingule globule of blood at once, and whoſe tranſverſe ſection 
18 always circular. Where the arteries ſend of large branches, 
the cavity is there ſuddenly diminiſhed, in ſo much that the ar- 
teries might be taken for a chain of cylinders, of which every 

one is narrower than the preceding. If you reckon them 
cones, then the common baſis of the cone in all arteries is ei- 
ther in the one or the other ventricle of the heart; and the a- 
pex of the cone terminates either in the beginning of the veins, 
or in the beginning of the cylindrical part of the artery, or in 
the exhaling veſſel, unleſs it is cylindrical. In ſome places 
they ſeem to diverge or dilate z at leaſt they become there of a 
large diameter, after. they have been filled or diſtended with 
wax; which poſſibly may ariſe from ſome ſtoppage of the wax, 
by whoſe impulſe that part of the length of the artery becomes 
more diſtended than the reſt. Examples of this kind we have 
in the baſilar artery at the baſis of the ſkull, in the ſplenic ar- 
tery, in the flexure of the carotid artery, according to Mr Cow- 


per's injections; in the humeral artery near its diviſion ; and, 


laſtly, unleſs theſe experiments deceive us, in the ſpermatic ar- 
teries. The arteries are univerſally wider at, than a little be- 
fore, a ramification. | 

The arteries have no external proper coat univerſally ex- 
tended over them, but the office of ſuch a coat is ſupplied to 
ſome of them by one ſingle external and incumbent integu- 
ment, which in the thorax is the pleura, and in the abdomen 
the peritonæum. In the neck, arm, and thigh, a fort of thick- 


er cellular ſubſtance ſurrounds the arteries. The membrane 


of the pericardium, which on all tides ſurrounds the aorta, re- 
turns back with the veſſels to the heart. The dura mater im- 
parts a capſule, that ſurrounds the carotid artery as it paſſes 


aut through a hole in the ſkull. But the firſt true external 


membrane. 


Py: 
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membrane common to the arterial tube in all parts of the body, 


is the cellular ſubſtance, which in ſome parts (as in the thorax) 


ve ſee repleniſhed with fat. 


This cellular coat is, in its external ſurface, of 2 more lax 
texture, full of a great many ſmall arteries and veins; 
and it has nerves running through its ſubſtance, which are 
none of the ſmalleſt. There is ſometimes ſo much of this cel- 
lular ſubſtance about the artery, as might occaſion us to think 


it hardly belonged to the veſſel as an external coat or lamella, 


but rather as ſome foreign net-work added to it. Thus we 
find it in the arteries of the neck, groins, and ſubclavians z in 
the meſenteric, cxliac, and hepatic arteries z where it is chief- 
1y interwoven with long fibres. Theſe are the vaginz or cap- 
ſules of the arteries, formerly obſerved by ſome eminent ana- 
tomiſts, and which, according to Wriſberg, are belt ſeen in 
young animals, or in ſuch as have laboured under a congeſtion 
or kind of ſuffocation. _ 

As this cellular coat advances more inward, it becomes 
more denſe, ſold, and of the conſiſtence of felt, and may be 
called the proper coat of the artery. That there is no tendi- 
nous coat of the arteries diſtinct from this laſt part of the cellu- 
lar ſubſtance, is evident from maceration, whereby the inner 
ſtratum of this arterious tunic changes into a cellular fabric, 
which may be divided into ſeveral layers. 

Within the former, there is a coat of muſcular 5 
which are, in general, imperfect circles: that is to ſay, no fibre 
any where makes a complete circle round the veſſel; but a 
number of ſegments conjoined together, with their extremities 
turned off ſideways, ſeem to form one ring round the artery. 
Theſe fibres, in the larger arterial trunks, from many ſtrata, ap- 
pear of a reddiſh colour, and are remarkably firm and ſolid ; 
but in the ſmaller arteries they are by degrees more difficult 
to demonſtrate ; and they ſcem to'be wanting in the arteries of 


mal! animals. Dr Haller has never obſerved them to run along 
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the veſſel lengthways. Under theſe membranes, but rather dif- 


ficult to demonſtrate, is an exceeding ſhort cellular texture, in- 
to which a chalky concreting matter is poured when an arte- 
ry oſſifies. | 
The innermaſt coat py the artery 1s thin, and finely poliſhed 
by the blood running in it; it forms a continued incruſtation 
that every where lines the fleſhy fibres, which are not very con- 
tinuous one to the other, and prevents the blood from infinu- 
ating itſelf into the ſpaces between them: It is every where 
ſmooth and without valves; although in ſome places there are 
peculiar eminencies that form a kind of folds; theſe folds, at 
the origin of branches are, by a mechanical neceſſity, formed in- 
to ſemicircles, eſpecially in the larger branches, thoſe, for in- 
ſtance, which come from the arch of the aorta. Yet, in arte- 
ries of the viſcera, the innermoſt coat is ſoft, lax, wrinkled, 
and almoſt friable, eſpecially in the ductus arterioſus. 
The arteries themſelves have arteries which are more parti- 
cularly ſpread through their external cellular coat, which ſpring 
on all ſides from the next adjacent ſmall arterial trunks : they 
are numerous, branchy, and like net- work; they are very mi- 
nute, but plainly appear, even in the fœtus, without injection. 
Nerves alſo deſcend, for a long way together, through the ſur- 
face of the artery, and at laſt vaniſh in the cellular ſubſtance 
of the veſſel; of which we have a ſpecimen in the external 
and internal carotids and in the arch of the aorta; and Dr. 
Waller has ſhewn them in ſeveral arteries in the thorax and ab- 
domen. Do not the arteries ſeem to derive from theſe nerves 
a muſcular and convulſive force, very different from that of 
their ſimple elaſticity ? Does not this force ſhew itſelf plainly 
enough in fevers, faintings, palſies accompanied with atrophy, 
and pafſions of the mind? Haller confiders the artery as being 
in a manner inſenſible and unirritable; and if it is conſtricted 
by the application of poiſons, he NP it has every property of - 
the 
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the dead ſkin. This, however, is not agreeable to the opinions 
of the preſent phyſiologiſts. | 

The ſections of the arteries are b becauſe they 
are elaſtic; and this is the reaſon why, from the ſmall ar- 
teries of the teeth, hemorrhagies are ſometimes fatal. The 
aorta, indeed, of the thorax and abdomen, the carotids of the 
neck, and ſome other arteries of the dead body, from their leſ- 
ſened extenſion, appear ſomewhat flat or deprefled ; but their 
round figure, or circular ſection, is every where reſtored by in- 
jection. Their elaſticity is alſo evident by that powerful com- 
preſſure, which a ſegment of a large artery makes upon the fin- 
ger that diſtends it, and which is much ſtronger in a dead than 
in a living body. In the living body, indeed, this force yields 
to that of the heart; but inſtantly recovers itſelf when the 
| heart is relaxed, and reſtores the artery to its former diameter; 
and this makes the pulſe, which all arteries poſſeſs, although 
the ſyſtole and diaſtole can be perceived by the finger, only in 

the larger, not in the ſmaller ones : in the ultimate inflection 
of the arteries, the pulſe totally vaniſhes z but, by an increaſed 
motion of the blood, even the leſſer arteries make a violent 
pulſation, as we ſec in an inflammation, or in preſſure depend- 
ing on an internal cauſe. Theſe veſſels ſtrongly contract 
lengthways, and are rendered ſhorter on diſſection. 

The ftrength of the arterics is conſiderable enough: but as the 
denſe hard net-work of the outer cellular coat refuſes to yield 
to a diſtending force, it breaks without much difficulty, and al- 
moſt eaſier than the coats of the veins; and hence aneuriſms 
ariſe. But, in general, the trunks are, in all parts of the body, 
weaker, and the branches ſtronger, in their coats ; whence the 
impulſe of the blood may exert a conſiderable effect upon 
the former, but leaſt of all on the arteries of the limbs. 
Hence it is, that aneuriſms are moſt frequently formed near 
the heart; for, in the lower extremities, and in the ſecreting 

organs 
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organs the frength of the arteries wa of the VEINS too, is 
much increaſed. | 

Nature has diſperſed the arteries through the whole ani- 
mal body, except in a few membranes where they have 
not yet been obſerved.. She hath diſpoſed of the trunks, 
every where, in places of ſafety; becauſe wounds in the ſmal- | 
ler trunks are always dangerous, and in the larger trunks fre- 
quently mortal. The ſkin is ſpread with numerous ſhort and 
{mall arterial branches; but the larger trunks, defended by the 
ſkin and muſcles creep along near the bones. In general, the 
arteries are. in proportion to the parts of the body to which | 
they are ſent. » The largeſt go to the ſecretory organs, the 
brain, and ſpleen ; the leſſer ones to the muſcular parts. 
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The proportion of the cavity of the artery to its ſolid part is 
not every where the fame, nor is it conſtant even in the ſame 
artery. This proportion, in the firſt place, is leaſt of all at the 
heart, and increaſes as the arteries remove farther from it. 
Secondly, in a full-fed plethoric animal, whoſe blood paſſes 
freely, and with great force through its arteries, the propor- 
tion of the ſolid parts of theſe veſſels is leſs than in a famiſhed 
extenuated animal, whoſe blood has a feeble motion. 
Branches are ſent from the trunks of all the arteries, and 
the branches are again ſubdivided almoſt without end. The 
fections of any two branches taken together, exceed that of 
the trunk from whence they proceed, in the proportion of 
three to two, or ſomewhat leſs. Every trunk juſt above 
its diviſion 1s ſomewhat broader or more expanded than 
at a little diſtance from the diviſion. The angles at which 
the branches go out from their trunks, are generally acute, ei- 
ther half right angles, or nearly ſo; which, as we learn from 
mechanics, is the angle in which projectiles are carried to the 
greateſt diſtance. We have inſtances of their going off at right 
angles, or ncarly ſo, in the lumbal or intercoſtal arteries; of 
their going off in a retrogade or reſlected courſe, we have one 
N | inſtance 
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ther cylindrical or nearly fo, ſend off ſmaller branches in great- 
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inſtance in the coronaries of the heart, and another in the ſpi- 
nal arteries, which are produced by the vertebrals. But, ge- 


nerally ſpeaking, thoſe which are eſteemed retrogade or reflec- 


ted, were ſent off, at their origin, in acute angles; ſuch as the 
aſcending artery of the pharynx, the deſcending one of the 
palate, the umbilical mammary arteries, and the nutritious ar- 
teries of the large bones. Laſtly, we often obſerve large 
branches ariſing at a leſs angle, and ſmaller ones at a greater 
angle. We rarely obſerve two arteries of a large diameter run 
together into one trunk. An example of this, however, we 
have in the artery formed by the junction of the vertebrals. 
In the ſmaller ones it is frequent; as in both the fpinal arte- 
ries, and that of the fincipital foramen. The arteries often 
have ſerpentine flexures, eſpecially thoſe that are diſtributed ' 
on parts fubject ro much motion or to an increafe of ſize, as 
the arteries of the large inteſtines, womb, face, fpleen, lips, 
and iris. Arteries, that are rectilineal in a natural ſtate, be- 
come ſerpentine, if they are much diſtended. Arteries are 
ſometimes twiſted or writhed, as the carotids under the ma- 
millary proceſs. 2, 
Arteries are frequently conjoined by intermediate branches, 
by a twig of ſome certain artery running to meet one of the 
fame kind from another neighbouring artery, and, by joining 
together with that, they both form one trunk. Inſtances of this 


kind we have among the large trunks in the inteſtines, among 


the middling ones in the kidneys, womb, &c. and among the 
ſmaller in all parts of the body; inſomuch that there is no 
part of the human body, wherein the neighbouring arterial 


\ trunks, whether of the ſame or of different denominations, 


do not form anaſtomoſes or joinings one to another by inter- 


mediate branches. Of rings diverging laterally ſrom the arte- 
ries, and returning into themfelves, we have inſtances in the 
eye and brain. The extremities of the arteries, which are ei- 
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er abundance than the large arteries do, and theſe extremely 


ſmall ramifications anaſtomoſing with one another form a kind 


of net-work; as we ſee more particularly in all membranes. 


By this means, though the paſſage from the heart to any part 
of an artery is obſtructed, the blood may nevertheleſs flow 


through the arteries which are near the obſtructed one. 


Thus a gangrene or languor of the part is very ſtrongly pre- 
vented, and the obſtruction is more eaſily reſolved by the re- 
pulſion of the obſtacle into the larger part of the trunk. 
Laſtly, one of the leaſt arteries is either changed by a con- 


tinuation of its canal into a vein, in ſuch a manner, that the 


ultimate little artery, which is generally reflected, having 
paſſed the angle of its reflection, becomes now a ſmall vein; or 
elſe a branch, ſent out at right angles from the artery, is in- 
ſerted by a like angle, into the branch of a ſmall vein. Both 
theſe kinds of mechaniſm are demonſtrated to us by the mi- 
croſcope, and the eaſy return of injections through the veins 
intot he arteries. We ſometimes ſee theſe veſſels large e- 
nough to receive only one, and ſometimes ſeveral blood-glo- 


bules at a time. A large artery is never obſerved to open in- 


to a vein. 

In the viſcera, we find the ſmall arteries diſpoſed not ſo 
much in net work as in a fabric of a peculiar kind, wherein 
the ſmall branches deſcend very thick, or in cluſters parallel 
to the trunk, ſo as to reſemble bruſhes, a variety of little trees 
or buſhes, ſmall ſerpents, or threads, according to the various 


diſpoſition of the parts. 


Sometimes the arteries end in another manner, namely, by 
by being converted into veſſels of the ſmaller kinds, which are 
continuous to the arteries, and indeed real arterial trunks; as 


| may be obſerved in therophthalmic artery, by tracing the ar- 


teries of the tunica choroides, or the colourleſs ones of the 


circle of the uvea and iris. That a net work of pellucid arte- 
ries is continuous with the red branches of the ophthalmic one, 


18 
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is evident from inflammations, and the redneſs of the parts 
when relaxed by vapour or by cupping ; from repletion, and 
the microſcopical experiments of Lieberkuhn upon frogs, in 
which colourleſs globules were ſeen to paſs from a red artery 
into a lateral veſſel. In a fabric of this kind the red blood is 
cally forced into the ſmaller veſſels. 

In other places the ſmaller veſſels ſeem to proceed laterally as 
branches from the trunks of the leaſt ſanguineous arteries; and 
theſe again are drawn out intotrunks ſtill ſmaller. Theſe are cal- 
led excretory ducts, It is with difficulty that theſe veſſels are filled 
with red blood; of this, however, we have examples in the 
kidneys, the liver, and the breaſts. Indeed the blood, when vi- 
tiated, penetrates the excretory ducts of the whole body, 
cven without hurting the veſſels ; nor is that aberration found 
to be productive of any evil conſequence after the diſorder of 
the blood is cured. 

Another termination of the arterial extremities is into the 
cxhaling veſſels; and this manner of their ending is very fre- 
quent in all parts of the body. The whole ſkin, all mem- 
branes of the human body which form any cloſe cavity, all the 
ventricles of the brain, the anterior and poſterior chambers of 
the eye, all the adipoſe cells and pulmonary vehicles, the whole 
cavity of the ſtomach and inteſtinal tube, and the trachea, are 
all of them replenithed with exhaling arteries of this kind. 
Theſe emit a thin, watery, gelatinous humour, which, by 
congeſtion, ſtagnation, or exceſs, is converted into a watery 
but coagulable lymph, as we ſee in ſeveral diſeaſes, and in 
death. The exhalants are eaſily demonſtrable. from the wa- 
tery ſweat that enſues after injecting the arteries with any warm 
liquor. In ſome places, they exhale indeed not a thin vapour, but 
blood itſelf, as we ſee in the heart, the cellular fabric of the 
penis, urethra, clitoris, and nipple of the female breaſt; in 
all which blood in its natural ftate is poured out. Poes. 
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not every "ſecretion, that is made in true glands, or hollow 
cryptz, bear ſome analogy to this exhaling fabric ? 

Whether or no, in all parts of the human body, do the pel- 
lucid veſſels, ariſing from the ſanguine ones, and carrying a 
humour thinner than blood, again ſend out ſmaller veſſels, to 
be ſubdivided into ſtill ſmaller orders? We ſeem, indeed, 
not to want examples of this circumſtance. Several anato- 
miſts have ſeen, in various parts of the body, a new riſe of 
blood-veſſels, after the courſe of the blood to the heart had 
been obſtructed. That an aqueous vapour is ſecreted by very 
fine veſſels, from the colourleſs arteries of the iris, is very pro- 
bable. We are almoſt certain that the red coloured veſſels in 


the cortical ſubſtance of the brain, ſeparate a juice pervading 
the medullary ſubſtance, by the intermedium of another order 


of veſſels; and that an eryſipelas, or yellow inflammation ariſes 


from the impaction of yellow globules into the ſmaller veſſels. 
It may then be aſked, if there are not yellow arterious veſ- 


ſels of a ſecond order, which ſend off lymphatic ones of a third 


— 


order, from whence by degrees ſtill leſſer kinds of veſſels branch 
out? Such a fabric does not ſeem agreeable to the very eaſy 


tranſition that is made by the blood, mercury, or wax, into 


the exhaling and perſpiratory veſſels, into the uriniferous tu- 
buli, and into the adipoſe and pulmonary cells; nor is it very 


difficult for the blood to ſtray into the lactiferous, lymphatic, and 


lachrymal ducts, whither it ſhould ſeem not able to penetrate 
if it had to make its way through any other intermediate vaſ- 
cular ſyſtem ſmaller than the blood globules. Nor can this o- 
pinion be admitted, on account of the great retardation to 


Which the humours, in a third order of veſſels would be lia- 


able; and which would continually increaſe in proportion to 


the ſmallneſs of the ne: 


| | | 5:4 5 Or 
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ſr. 5 4 the common Office of the Artie 


Tax blood is Helens from the left a of the heart in 
a ſerpentine ſtream, into the aorta, ſtriking firſt” againſt the 
right fide, and then the left fide of this great veſſel; whence it 
flows with repeated illifions and ann en the 
whole arterial ſyſtem. n 

The arteries are, in a living perſon, - aways full of blood; 
ſince the jet or ſtream from an artery, is not interrupted by 
alternate ſtops, while the heart is inactive, but flows on in a 
continued thread. The microſcope alſo ſhews the arteries, in 
living animals, to be full both in their ſyſtole and diaſtole; nor 
can the circular fibres of the arteries ſo far contract them- 
ſelves as entirely to evacuate theſe tubes. Every contraction 
of the ventricle ſends a new wave of blood into the arteries ; 
this wave ſeldom exceeds two ounces, and conſequently bears 
only a ſmall proportion to the whole circulating maſs, yet it 
is ſo forcibly propelled by the heart as to drive the preceding 
waves before it. In conſequence of this propulſion, the di- 
menſions of the cylindrical artery are augmented, the arterial 
coats are preſſed near each other, and the ſerpentine flexures 
are conſiderably increaſed as we often ſee in injections. This 
dilatation of the artery, whereby its capacity is changed from 
a leſs to a greater circle is called the pulſe; the diaſtole of 
which is an expanſion of the artery beyond its natural diame- 
ter. This action is the characteriſtic of life; it reſults from 
the heart only, and is in nowiſe natural to the arteries them- 
ſelves. Hence when the motion of the heart is intercepted, 
whether by aneuriſm, ligature, or otherways, pulſation of the 
arteries is to be felt; and hence a ſudden ceſſation of the 
pulſe, by a wound through the heart. The artery is pro- 
portionally more dilated, the more the velocity of the new 
wave exceeds that of the former one. | 
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| The ſyſtole or contraction of the artery follows the dilatation 
of it. - For the heart having emptied itſelf, and removed the 
ſtimulus of the blood, comes into a quieſcent ſtate. But the 
artery, at this ſame time, by its innate elaſticity, and by the con- 
tractile power reſiding in its circular fibres, irritated likewiſe by 
the ſtimulus of the blood, contracts itſelf, and expels as much 
blood as ſerved to dilate it beyond its mean or natural diame- 
ter: this quantity of blood is either forced into the ſmaller and 
ſcarce-beating arteriolæ, or into the veins, as the ſemilunar 


valves of the aorta oppoſe the return of the blood. As ſoon as 


the artery has: freed itſelf from this wave or column. of blood, 
being no longer ſtimulated by diſtention, it directly collapſes 
by its own proper contractile ſorce, and is now again ready to 
yield to a new wave or column of blood ſent into it from the 
heart; whence follows a repeated diaſtole and ſyſtole. 

That the arteries thus contract, and, by that force, propel 
their contained blood, is proved from their ſtrongly contractile 
nature; from the evident remiſſion of the dilatation they re- 
ceive from the heart; from the evacuation of the blood con- 
tained between two ligatures, through the lateral branches; 
from the return of the blood to the heart through veins when 
the artery, going to theſe viens is tied; from the wave of blood 
being greateſt when the heart is in its diaſtole, as obſerved by 
fome eminent anatomiſts : from the ſtrength with which the 
blood is ejected below a ligature on the aorta; and laſtly, 
from the evacuation which the arteries make of their contain- 


ed blood, even after death, into the veins, whereby theſe 
latter appear much fuller than the arteries. 


The blood's velocity in the arteries is diminiſhed during the 
heart's ſyltole, but increaſed during its diaſtole; at a medium- 


it is fomewhat leſs than one foot in a ſecond of time. The 


conſtant plenitude of the arteries renders it impoſſible for us 
to perceive any ſucceſſion in the pulſes of different arteries ; 
whence all the arteries of the body ſeem to beat at one and the 
# e ſame 
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ſame inſtant, whilſt the heart ſtrikes againſt the breaſt : and 
yet there is certainly a ſucceſſion in the ſyſtole of the arteries, 
by which the aorta ſeems to contract ſucceſſiwely, as it is filled 
with blood expelled from the heart; fo that the part of the ar- 
tery next the heart is firſt conſtringed, and thence the arterial 
contracting force gradually proceeds to the extremities. We 
have an inſtance of this in the inteſtines; and very evidently 
in inſets, who have a long fiſtulous and knotted heart, mani- 
feſtly contracting in a ſucceſſion from the beginning to the 
end ; but in the human arteries the ſuceeſſions are ſo n as 
to be imperceptible. ̃ | 
phhe pulſe is continued to, and ends in, the ern and cy- 
lindrical arteries, or the originations of the veins. We have al- 
ready mentioned the velocity with which the blood comes from 
the heart; but that velocity continually decreaſes. The tranſ- 
verſe ſections of all the arteries at adiſtance from the heart, are in 
one ſum greater than the ſection of the aorta; and the agregate 
area of their ſections inereaſes, but in an uncertain proportion, 
as the diſtance from the heart increaſes : The velocity will con- 
ſequently decreaſe as the diſtance increaſes, for it muſt always 
be inverſely proportional to the area of the tube through which 
the fluid runs. Again, the thickneſs of the coats of arteries 
increaſes, as their bores decreaſe ; and its largeſt in the leaſt 
of them, which tranſmit only one globule at a 'time. The 
truth of this is proved from anatomy; and fromthe greater dif- 
ſiculty we find in burſting ſmall, than large arteries, by inflat- 
ingthem. Another cauſe of the decreaſe of the blood's velocity 
is the friction of the globules againſt the ſides of the veſſel; and 
this friction will be very conſiderably increaſed by the length of 
the arteries, by their ramification, by their winding direction, 
and alſo by their diminiſhed diameter and conical fort. More- 
over, the infections and folds of the veſſels, greatly ſlacken the 
blood's motion; ſince always ſome part of the impelling force 
is ſpent and loſt in removingithe convex parts of the folds, and 
changing 
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changing the figure of the inflected veſſel. The angles alſo, 
formed by the lateral branches, greatly diminiſh the blood's 
motion; and that in proportion to the ſize of the angle. A 
conſiderable allowance muſt be made for the great viſcidity 
or tenacity of the blood, which entirely coagulates by reſt; its 
circulatory motion alone overcomes the mutual attraction of 
its parte, and prevents it from adhering to the fides of the veſ- 
{els in a coagulated ſtate, as we ſee in aneuriſms and wounds 
of the arteries, and after death. The oppoſition which the 
blood meets with in the branches leſſens its velocity in the 
trunk: and the oppoſition of torrents of blood to one another 
in the anoſtomoſes of veſſels alfo deſtroys ſome parts of its mo- 
tion. We may. eafily perceive the amounts of this retardation 
will be very conſiderable, although it be difficult to eſtimate it 
juſtly. In the larger trunks the blood of a living animal flows 
with the rapidity of a torrent: but, in the leaſt branches, it 
creeps along very ſlowly ; and begins to coagulate. It is alſo 
well known to ſurgeons, that a ſmall branch of an artery near 
the heart bleeds more dangerouſly than a much larger one at a 
greater diſtance. The weight of the incumbent atmoſphere, 
of the muſcles. and fleſhy parts lying above the artery, and the 
contractile power of the veſſel itſelf, alſo make a reſiſtance to 
the heart; but they do not leſſen the velocity of the blood, for 
they add as much in the diaſtole as they diminiſh in the ſyſtole. 
| [tis Certain, however, from inciſions made in living animals, 
that the ſingle globules of blood, which move ſeparately in 
the ſmall veſſels, do not loſe ſo much of their velocity as, by 
calculation, they ought to do. We muſt therefore aſſign ſome 
cauſes which leſſen the decreaſe of the blood's velocity. In 
the firſt place, the great area of all the ſmall branches compar- 
ed with the area of the trunk, and the exceſſive ſmoothneſs of 
the inner coats of the veſſels, both contribute to diminiſh the 
friction. The facility likewiſe with which the blood ſlows 
; through the veins, ee its paſlage through the little ar- 


teries, | 8 
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teries, immediately communicating with theſe veins. No 
great aſſiſtance toward aſcertaining theſe particulars is to be 
expected from conſidering the effect of ligatures or the weight 
of the blood, the later is capable both of diminiſhing and acce- 
lerating the motion; nor can we ſuppoſe that in live animals 
a great effect depends upon the former. The power of deri- 

vation, whatever that is, and the motion of the muſcles, are 
capable of producing a new velocity. 

The pulſe therefore enſues, becauſe the anterior wave or co- 
lumn of blood moves on ſlower, while the ſubſequent or poſte- 
| rior wave comes faſter ; ſo that the preceding is an obſtacle to 
the conſequent blood. But fince the force of the heart weak- 
ens as the blood goes on, and the contractile power of the ar- 
teries increaſes, the exceſs of the celerity of the conſequent 
wave puſhed on by the heart, above the celerity of the ante- 
cedent wave puſhed on by the contractile power of the artery, 
will grow continually leſs and leſs; and when the blood ar- 
rives to a certain diſtance, the celerities of both waves become 
equal and the pulſation ceaſes. This place of equality in mo- 
tion cannot be in the larger and more conſpicuous arterial. 
branches: for in them the wave, laſt coming from the heart, 
moves quicker than what went before. The inflammatory pul- 
ſation of the ſmall arteries of the eye ſhews that they have a 
pulſe. We may however ſafely conclude that in the leaſt red 
arteries, the pulſe at length begins to vaniſh. This is evident 
from the equable motion of the blood, as ſeen by a microſcope, 
through the arteries of a frog. In the larger veſſels, however, 
ſuch as may be about the ſixth part of a line in diameter, the 
pulſe becomes imperceptible. In the leaſt veins there is no 
ſenſible pulſation or accelerated motion of the blood, whilft the 
heart contracts, demonſtrable either oy the microſcope or any 
other experiment. 

That. the blood preſſes againſt: the ſides of che veins appears 
from the furrows made on the bones over which they paſs, 

and 
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"and the filing of the veins on * tied. Why do not 


the veins beat?“ The reaſon ſeems to be, chat the blood ĩs 


more retarded immediately om its leaving the heart, than it is 
in the ſmalleſt veſſels. Hence, the difference of the velocitics 
of the conſequent and antecedent waves is greateſt at the heart, 


and grows gradually leſs, till it at laſt totally vaniſſies. This 


is illuſtrated by the following experiment: If water be made 
to paſs through a leathern tube, in a diſcontinued ſtarting 
ſtream, and a ſponge be fixed at the diſcharging extremity of 
the tube, the water will flow through the ſponge in a conti- 


nued ſtream. It is alſo illuſtrated by another experiment, in 


which the ſame thing happens, by injecting the meſenteric ar- 


- teries with an alternate impulſion of water; for then the wa- 


ter flows out through the veins in one continued even ſtream, 
The pulſe is therefore the meaſure of the powers which the 
loner ſpends on the blood; becauſe it is the immediate and 
full effect of thoſe powers. Hence, ceteris paribus, the pulic 
is flow in the moſt healthy people, where there is no ſtimulus, 
nor any unnatural reſiſtance z and where the heart is at liber- 
ty to propel the blood with eaſe. You muit except thoſe caſes 
- where there is ſome obſtacle which prevents the blood from 
entering the aorta. For this reaſon the pulſe in aſthmatic 
people is flow. A debility or inſenſibility of the heart, when 


2 the uſual ſtimulus is not capable of exciting it to contraction, 


alſo occaſions a ſlow pulſe. A ſtrong full pulſe is cauſed by 

the arteries being full, and the heart at the ſame time vigo- 

rous and powerful; a ſmall pulſe. by the emptineſs of the arte- 
| Ties, and a leſſer wave of blood ſent from the heart. A hard 

pulſe denotes ſome obſtacle or ſtimulus; or elſe that the heart's 

force, the thickneſs of blood, or the rigidity of the artery are 

eee A geen mo denotes ſome "Ss obſtacle, or 

| greater 

. We do not allow that to be a pulſe which happens from tetpiralön, 


from the rejection of the blood from WE _ auricle, or from the | 
+«poaſeular part of ws Vena cava. 10 
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greater ſenſibility or irritability of the heart. The pulſe is beſt 
felt where the artery lies expoſed bare to the touch, upon 
ſome' reſiſting bone; but obſtructions ſometimes render the 
pulſe perceptible, where it is never ſo naturally. 

The pulſe is flower in animals as they are larger or more 

| bulky; becauſe their heart, in proportion to the reſt of the bo- 
dy, is leſs than that of ſmaller animals; it is alſo leſs irritable, 
and is obliged to propel the blood to a greater diſtance ; whence 
in large animals, the proportion between the reſiſtances to be 
overcome and the force of the heart is leſs than in ſmall ones. 
Hence, {mall animals are more voracious than large ones; as 
the whale and elephant. The pulſe of a healthful perſon in 
the morning, beats at leaſt 65 in a minute; but, after the fa- 
tigue of the day, it will beat 80; and again, by the night's 
reſt or fleep, it will become gradually leſs frequent, till in the 
morning you will find it returned to its primitive number of 
65. For the motions of the muſcles, and actions of the exter- 
nal and internal ſenſes, the warmth of the atmoſphere, - and 
the action of the aliments urge the venal blood on to the heart, 
whence a more than ordinary ſtimulus and a greater number 
of contractions. Hence alſo thoſe paroxyſms, or fits of increaſe, 
obſervable in all fevers towards the evening. Sleep retards 
the motion not only of the blood, but of all the other humours 
and actions in the body whatever. 
A frequent and a quick pulſe are often confounded; but 
they are in reality very different. The pulſe is quicker in 
children, and becomes afterwards flower in perſons as they 
grow older. The falient point beats 134 in a minute : the 
pulſe of new-born infants, 120 ; and of old people 60. 

A feveriſh pulſe is uſually between 96 and 120, to which 
number indeed it is often increaſed by laborious exercifes a- 
lone; if it is increaſed to 130 or 140, (which laſt number we 
have never known it exceed) the patient ſeldom recovers. The 
pulſe beats ſlower in winter, and quicker in ſummer, by about 

Yor. III. M 10 ſtrokes 
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9 ed THE ARTERIES. Part Vk 
10 ſtrokes per minute; and under the torrid zone, it often in- 
creaſes to 120. The different paſſions of the mind variouſly ac- 
celerate, retard, and diſturb the pulſe. Whatever obſtructs the 
circulation is alſo found to accelerate the pulſe ; not from the 
Jaws of hydroſtatics, or on account of the canal being made 
' narrower, nor from the action of the ſoul; but by the ſtrenu- 
ous and more frequently repeated contractions of the heart in 
order to free itſelf from an irritating ſtimulus : Thus an irrita- 
tion from acrid blood is the cauſe of the frequent pulſe in fe- 
vers. 

The blood moves very lowly through the leaſt veins, part- 
ly by the force of the heart, and partly by the contractile force 
of the arteries. A renewal of the motion of the blood in per- 
ſons drowned, where, merely by exciting the action of the 
heart, the whole maſs is again propelled, is a proof of the for- 
mer; and the contractile force of the artery is proved by 
what has been ſaid above, 5 

The motion of the blood is quicker in the larger veins. For 
whenever the impelling powers remain ſufficient, and the 
mall veſſels are rendered narrower, the motion of their con- 

tained fluids muſt of courſe be accelerated; ſince the ſection 

of the venal trunk is much leſs than that of all its branch- 
es, in the ſame manner as that of an artery is leſs than the ſum 
of the branches into which it divides. 

Since the blood moves thus ſlowly in the leaſt arterial veſ- 
ſels and incipient veins, and as the weight of the blood it- 
ſelf in many places greatly hinders its return to the heart, 
while, at the ſame time, the very thin coats of the veins have 
but little contractile power ; nature has therefore uſed various 
precautions, leſt, from the ſlowneſs of i its motion, it ſhould any 

where ſtagnate or concrete. To obviate this, ſhe has ſupplied 
the veins with more watery vapours and fluxile lymph, than 
** arteries 3 ; and this. was the more neceſſary in order to 
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counterbalance the great exhalation that is made from the ar- 
terial blood in the lungs. 1 

She has, likewiſe, placed the veins near the muſcles, that 
by the turgeſcence or contractions of the latter the veins may 
be preſſed; and this preſſure muſt neceſſarily determine the 
blood to the heart, for the valves of the veins prevent its re- 
turn to the extremities. Hence an inereaſed pulſe, heat and 
| redneſs of the body; and hence alſo Jr breathing altgy A 
violent exercie. 

Moreover, thoſe muſcles which conſtantly urge or violently 
preſs the contiguous viſcera contained in any of the common 
cavities, powerfully promote the return of the venal blood to 
the heart. The conjunct preſſure of the diaphragm and the 
abdominal muſcles, produces this eſfect in the abdomen. 
The pulſations of the arterics, which every where run conti- 
guous and parallel to the ſides of the veins, have no inconſi- 
derable effect in promoting the return of the venal blood; 
and we have before ſhewn, that any impulſe acting on the veins 
can determine their blood to the heart only. 

To theſe is added a force, not yet ſufficiently known, by 
which the blood is brought from a more compreſſed to a more 
lax, and leſs reſiſting part. In this matter alſo reſpiration is of 
great efficacy; in which the motion of the blood into the lungs, 
when relaxed, is accelerated by the derivation from all parts 
of the body: and again, in exſpiration, it is driven into the 
trunks of the veins of the head and abdomen ; hence the ſwel- 
hng of the veins of the brain, in the time of expiration. The 
circulation is not indeed aſſiſted by theſe cauſes, but the blood 
is agitated and preſſed. The anaſtomoſes of the arteries con- 
tribute to the fame end; for they facilitate the paſſage of 
the blood from thoſe places where it is obſtruQed to ſuch 
as more free. 

By theſe means, in a healthy perſon uſing ſuſſicient exercile 
of body, the blood moves with ſuch a velocity, as ſuffices to 
M2 - deliver 
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92 OF THE ARTERIES. 
deliver as much of it by the vena cava to the heart, as is ſent 

out by the aorta. But reſt or inaCtivi ity of body, and a weak- 
neſs of the contracting fibres of the heart and other muſcles, 
frequently render this motion of the venal blood more difficult. 
Hence follow the varices in women with child, and the piles; 
which later are alſo partly owing to the deficiency of valves in 
the vena portarum. Hence alſo the menſes. And when the 

veins return their blood too ſlowly to the heart, the ſubtile va- | 
pours ſtagnate; whence that frequency of cedematous ſwel- 


Part VI. 


lings in weak people. 
The time in which an ounce of blood, ſent out from the left 


ventricle of the heart, returns to the right, and which is com- 
monly reckoned the time in which the greater circulation is per- 
formed is uncertain. Suppoſe the quantity of blood thrown out 
of the heart at every pulſation to be 13 ounces, and the whole 
quantity of the blood to be 336 ounces, then a complete cir- 
culation is performed in the time of 224 pulſations; that is in 
about three minutes. | 

The effects which the motion of the heart and arteries pro- 


duces upon the blood are various. They may be deduced and 


eſtimated from their cauſes; if we compare the blood of a liv- 
ing with that of a dead animal; that of a healthy with that of 
a diſeaſed animal and laſtly, that of an active with that of an 
inactive animal. In the living animal, the blood is conſidera- 
bly warm; it looks red, with a ſort of purple florid hue; it 
ſeems to be homogeneous oz uniform, and alike in all its 
parts, though it 1s really a mixture of different principles. Tt 
conſiſts almoſt entirely of particles commonly called globules; 
it flows very readily through the leaſt veſſels ; and laſtly, when 
drawn from the veſſels, it exhales a volatile vapour, which we 
have already particularly deſcribed. In the dead animal which 
; has not yet begun to corrupt or putrefy, we obſerve, that the 
blood has loſt a great deal of its redneſs ; that it {ſeparates into 


two parts, namely, one more denſe, called craſſamentum, and 
| the 
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the other more fluid, called ſerum ; and that when drawn from 
its veſſels, it exhales no vapour, and coagulates either wholly or 
in part, When the living animal becomes weak, and ſome 
{mall remains of pulſe and reſpiration continue, we find the 
blood conſiderably cold. If, again, you compare the blood of 
a human perſon, inactive both in body and mind, with the 
blood of one that is naturally diſpoſed to much exerciſe, you 
will obſerve the latter has, a greater heat ; a more intenſe red- 
neſs ; a ſubſtance more compact; that it is ſpecifically heavier 
and that the volatile parts are more abundant. All which ap- 
pearances ſeem manifeſtly to be the effects of the motion of the 
heart and arteries, ſince they increaſe and diminiſh with that 
motion, and diſappear when it ceaſes. 

That we may underſtand the manner in 1 which theſe ap» 
pearances are produced in the blood, we muſt conſider what 
are the effects of the heart impelling it; and of the arteries al- 
ternately compreſſing and urging it forward. And firſt we ſee, 
that the heart throws the blood with very great velocity into 
the crooked or inflected arteries, in ſuch a manner that the 
globules, expelled through the right ſide of the opening of the 
aorta, ſtrike againſt the left fide of the artery; from whence 
being repelled, they incline towards the right fide, whereby 
all the particles of the blood are agitated with a confuſed or 
turbulent and whirling motion. The blood thus impelled a- 
gainſt the flexile and curved ſides of the arteries, of neceſſity 
dilates and diſtends them; and laſtly, in the ſmaller veſſels, ca- 
pable of receiving only one, or a few globules of blood, all the 
particles of blood come ſo intimately into contact with, and 
grate againſt, the fides of the artery, that they are even oblig- 
ed to change their Hours 1 in order to gain a paſſage into the 


veins. 


But the arteries, by their elaſtic force, reading upon the 
impinging blood, repel it from their ſides towards their axis; 
and at laſt tranſmit every ſingle particle cf it through the cir- 
| cular 
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cular mouths of the leaſt veſſels, by which the arteries and) veins 


join together. 

There is, therefore, a very great ehre of friction, as 
well from the blood particles upon the ſides of the arteries as 
from the arteries themſelves contracting round the blood; to 
which add, the attrition of the particles of blood againſt each 


other by the confuſed and vortical motion with which they are 


propelled. The effects of this friction may be computed from 
the viſcid and inflammable nature of the blood itſelf, from the 
narrowneſs of the veſſels through which it runs, from the 
ſtrong impulſe of the heart, from the powerful reaction of the 
arteries, and from the weight of the incumbent parts. This 
friction is the principal cauſe of the blood's fluidity, by perpe- 
tually removing the points of contact in its particles, by reſiſt- 
ing their attraction of coheſton, and by mixing together par- 
ticles of different kinds. It alſo in ſome meaſure augments 
the roundneſs of the particles, by breaking off the protuberan- 
ces and rounding their corners. But even theſe very ſmall 


particles themſelves, which are broken off from the large par- 


ticles of the blood, put on a round figure by their friction a- 
gainſt the ſides of the canals, and by their rotatory motion. 
By a deficience of motion, the blood coagulates in tlie veſſels 
before death. The loſt fluidity of the blood is again reſtored 
by recovering the motion of the heart, as we are taught by ex- 


periments made on living animals. It is probable that the mo- 


tion of the blood, and the denſity proceeding from it, are the 


cauſe of the red colour of the blood, fince the redneſs is in 


proportion to the denfity, and increaſes or decreaſes from the 
ſame cauſes which increaſe or diminiſh the denfity. The red- 
keſs ſeems to ariſe from a mixture of the feruginous With the 
oily part of the blood. 

Does the heat of the blood alſo proceed from its motion? 
We obſerve, by experiments, that heat ariſes from the motion 
of all kinds of fluids, even of air itfelf ; but much more does 
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attrition produce heat in the inflammuble animal juices, which 
are denſer than water, and conſiderably compreſſed by con- 
tractile and converging tubes. Is not the truth of this ſuf. 
ficiently evinced, by the blood's being warm in thoſe ſiſh 
which have a large heart, and cold in ſuch as have a ſmall one; 
their reſpective heats having the ſame proportion to each o- 
ther, as their hearts have to their whole body? Is it not alſo 
proved from the more intenſe heat of birds that have a larger 
heart, and quick pulſations? from the increaſe of animal heat, 
that enſues from exerciſe of all kinds, and even from the bare 
friction of parts? ſrom the congelation of all the humours of 
che human body in a certain degree of cold, in which a man 
grows ſtiff, although he yet retains ſome warm blood, and is a- 
live ? and from the coldneſs of ſuch people as have a weak 
pulſe ? 'The heat docs not proceed from any degree of putre- 
faction in the blood ; for the humours themſelves, when left 
at reſt, generate no heat; nor can we explain the phenome- 
non of heat from the aCtion of ſuch an obſcure being as the 
vital power. Although the heat may be greater when the pulſe 
is flow, and leſs when it is more frequent, the difference may 
ariſe from the different diſpoſition of the blood, from the dif- 
ferent denſities of the veſſels, or the increaſe or diminution of 
perſpiration. | 

The ſame cauſe alſo 3 putrefaction, by not ſuffering, 
the inteſtine motion to be diminiſhed, and by diſſipating ſuch 
particles as have already begun to be corrupted. 

But the different natures of the ſeveral particles themſelves, 
which conjunctly make up the maſs of blood, are the cauſes 
by which, from the impetus of the heart alone, diſferent ef- 
fects are produced in different particles of the blood; namely, 
thoſe particles move quicker, whoſe greater denſity makes 
them receive a greater impetus, and whoſe apt figure or leſs 
extended ſurface makes them meet with leſs reſiſtance in 
the fluid in which they move. "Thoſe alſo are driven along 
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more ſwiftly, which, either from the weight, or from the di- 
rection in which they paſs out from the heart, are urged chief- 
ly into the axis of the veſſel. Thoſe again, which have the 
greateſt projectile motion, will ſtrike againſt the convexities 
of the flexures in the arteries; while the other parts of great- 
er bulk and tenacity, having leſs projectile motion, will move 
ſlowly in the concavity of the veſſel. And in this manner, the 
blood is prepared or diſpoſed for the ſeveral ſecretions. | 
The ſyſtole of the arteries renders the parts of their contain- 
ed fluids more denſe or compact: for they contract round the 
blood as round a viſcid and compreſſible obſtacle, and thus 
they expe! the more liquid parts into the lateral ducts, at the 
fame time increaſing the points of contact between the parti- 
cles: themſelves, combining the more large and denſe par- 
ticles, and condenſing the looſer particles. The denſity of 
the blood is partly as the number of globules, and partly as the 
denſity of the materials which compoſe them. 7 
Moreover, the mouths of the leaſt veſſels, pervious to on- 
ly one globule at a time, ſeem to be moulds for breaking off 


the angular eminencies of the particles of the blood, and re- 


ducing them to a globular figure. According to the obſervation 


of Mr Hewſon, the particles of the blood are not perfect glo- 


bules, but flat like a piece of money. 

The reticular diſtributions and inoſculations of arteries re- 
move any danger of obſtruction ; ſince in any part of the ar- 
tery, where the blood begins to form an obſtruction, by ſtick- 
ing in it, a contrary flux is admitted, by which the obitruQting 
matter is repelled to a larger part of the trunk; and thus be- 


tween the reflux and the direct torrent of the blood, the 


matter is broken and attenuated. This mechaniſm alſo ſup- 


plies the deficiency from an irremoveable obſtruction or the 


loſs of a veſſel, by cauſing a greater diſtention or enlargement 
of the next adjoining or anaſtomoſing veſſel; as is proved by 
experience in ſurgery, after tying and cutting a great artery. 
| 3 
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The colliſion of theſe oppoſite torrents of blood ſomewhat de- 
creaſe its velocity; and the reticular diſtribution Agents the 
friction of the particles. pg ES 
As the quicker motions of the blood i in the trunks conduce 
to ſanguiſication, ſo the flower motions of it, in the leaſt, veſ- 
ſels conduce to the ſecretions. In the larger arteries we ſee the 
different particles of the blood are whirled about among each 
other with a rapid and confuſed motion; but, in the leſſer ra- 
mifications, the progreſſive motion of the blood being diminiſh- 
ed, the more looſe colourleſs particles depart laterally from 
the more denſe and red particles; while the latter, keeping on 
their courſe more firmly along the axis of the veſſel, expel the 
former laterally. Thus the attractive powers of the particles 
of the blood increaſe as their progreſſive motion abates : hence 


the oily or fat particles are drawn one to another, and go off by 
the open lateral ducts that lead to the cellular ſubſtance 


which particles we know are both groſs and ſluggiſh: and again, 
other thinner Juices are ſent off through lateral branches of a 
much ſmaller orifice, till at length little more than the red 
blood alone remains to paſs through the coaleſcent artery into 
the incipient vein : But we ſhall conſider, in another place, all 
the particulars by which the blood 1s diſpoſed for the ſeere- 
tions. 


$ 2. Of the particular Arteries. 


Introduction. The heart throws the blood into two great ar- 


teries z one of which is named aorta, the other arteria pulmo- 


* 
nalis. 


The aorta diſtributes the blood to all the parts of oh body, 


for the nouriſhment of the —_ and for the ſecretion of the 


different fluids. 


he arteria pulmonis carries the venal blood through all the 
capillary veſſels of the lungs. 


Vor. III. N | Both 
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Both theſe great or general arteries are ſubdivided into ſe- 


veral branches, and into a great number of ramifications. 


The pulmonary artery. The pulmonary artery goes out from 


the right ventricle of the heart; and its trunk having run al- 


-- 


moſt directly upward as high as the curvature of the aorta, is 


divided into two lateral branches, one going to the right ſide, 


called the zhe right pulmonary artery ; the other to the left ſide, 


| termed the Jef? pulmonary artery. The right artery paſſes under 
the curvature of the aorta, and is conſequently longer than 


the left. They both run to the lungs, and are diſperſed 
through their whole ſubſtance by ramifications nearly like 
thoſe of the bronchia, and lying in the ſame directions. From 


the pulmonary arteries the blood is returned by the veins; 


which, contrary to the courſe of the arteries, begin by very 
minute canals, and gradually become larger, forming at length 


four large trunks called pulmonary veins, which terminate in 


the left auricle. The aorta goes out from the left ventricle 
nearly over-againſt | the fourth vertebra of the back. Its courſe 
is direct with reſpect to the heart; but with reſpect to all the 
reſt of the body, it aſcends obliquely front the left to the right, 
and from before, backward. 

Soon after this, it bends obliquely from the right to the 


left, and from before backward, reaching as high as the ſecond 


vertebra of the back; from whence it runs down again in the 
ſame direQion, forming an oblique arch. The middle of this 
arch is almoſt oppoſite to the right fide or edge of the ſuperior 


portion of the ſternum, berween the cartilaginous extremities 


or ſternal articulations of the firſt two ribs. 


From thence the aorta deſcends in a direct courſe along-the 


anterior part of the vertebræ, all the way to the os ſacrum, 
lying a little toward the left; and there it terminates un two 
ſubordinate Or collateral trunks, called arteriæ ilinee. _ 
General diviſi on of 1 the aorta. The aorta is, by anatomiſts, ge- 
nerally divided into the aorta x aſcendens, and aorta deſcendens, 
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though both are but one and the ſame trunk. It is termed aſcen- 
dens, from where it leaves the heart to the extremity of the 
great curvature or arch. The remaining part of this trunk from 
the arch to the os facrum, or bifurcation already mentioned, 1s 
named deſcendens. 

The aorta deſcendens is further Arides into the ſuperior 
and inferior portions ; the firſt comprehending what lies above 
the diaphragm; the other what lies between the diaphragm and 
the bifurcation. 

The aorta aſcendens is chiefly diſtributed to part of the tho- 
Tax, to the head and upper extremities. The ſuperior portion 
of the aorta deſcendens furniſhes the reſt of the thorax; the 
inferior portion furniſhes the abdomen and lower extremi- 
ties. 

The great trunk of the aorta, through its whole length, tende 
off immediately ſeveral branches, which are afterwards diffe- 
rently ramified ; and thefe arterial branches may be looked up- 
on as ſo many.trunks with reſpect to the other ramifications, 
which again may be conſidered as ſmall trunks with regard to 
the ramifications that they ſend off: 

The branches which go out immediately from the trunk of 
the aorta, may be termed original or capital branches; and of 
theſe, ſome are large, and others very ſmall. | 

The large capital branches of the aorta are theſe ; two ar- 
teriæ ſubclaviz, two carotides, one cæliaca, one meſenterica 
ſuperior, two renales formerly termed emulgentes, one meſen- 
terica inferior, and two iliacz, Ss 
The ſmall capital branches are chiefly the arteriz coronariz 

cordis, bronchiales, cfophagzx, intercoſtales, diaphragmaticæ 
inferiores, ſpermaticæ, lumbares, and ſacræ. 

Theſe capital branches or arteries arg for the moſt part diſ- 
poſed in pairs; there being none in odd numbers but the cæ- 
liaca, the two meſentericæ, ſome of the cſophagææ, the bron- 


OE and ſometimes the ſacre. 
| N 2 The 
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The ramifications of each capital branch are in uneven num- 
bers with reſpect to their particular trunks ; but with reſpect 


to the ramifications of the like capital trunks on the other fide, 
they are diſpoſed in pairs. Among the branches none but the 


arteria ſacra when it is ſingle, and the œſophagææ, the rami- 
fications of ' which are ſometimes found in pairs, are in odd 


numbers. 
Before we enter upon the detail of each of theſe tone 1 


arteries, many of which have proper names; it will be conve- 
nient to give a ſhort view of the diſpoſition and diſtribution of 

the principal arterial branches, as a general plan to which all 
the particularities of each diſtribution may afterwards be refer- 
red: for we have found by experience, that the common me- 
thod of deſcribing the courſe of all the ramifications of theſe 
yeſſels, without having firſt given a general idea of the princi- 


pal branches, is very troubleſome to beginners. 


Prom the upper part of the arch or curvature, the aorta ſends 


out commonly three, ſometimes four, large branches, their o- 
rigins being very near each other. When there are four, the 
two middle branches are termed arterie caretides ; the other 


two, ſubelaviæ; and both are diſtinguiſhed i into right and left. 
When there are but three branches, which is ofteneſt the 


caſe, the firſt is a ſhort trunk, common to the right ſubclavian 


and carotid; the ſecond is the left ſubclavian; ; and the third 
the left carotid. Sometimes, though very rarely, theſe four 


arteries unite in two trunks. 


The origin of the left ſubclavian terminates the aorta 10 


= ſcends; but we have ſometimes obſerved four branches, tlie 
firſt three of which were thoſe already mentioned, and the 


fourth a diſtinct trunk of the left vertebral: artery. 

It muſt be obſerved, that theſe large branches Slack ariſe 
from the curvature of the aorta, are ſituated obliquely z the 
firit, or that which is moſt on the right, lying more. fore- 
ward than the reſt, and the laſt, which is moſt on the leſt, 


more 
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more backward. The firſt and ſecond, or middle branches, 


are generally in the middle of the arch, and the third lower 


down. Sometimes the firſt alone is in the middle; all which 
varieties depend on the obliquity of the arch. 

The carotid arteries run up directly to the head, each of 
them being firſt divided into two, one external, the other in- 
ternal. The external artery goes chiefly to the outer parts of 
the head and dura mater, or firſt covering of the brain. The 
internal enters the cranium through the bony canal of the os 
petroſum; and is diſtributed through the brain by a great 
number of ramifications. 

The ſubclavian arteries Teparate laterally and A oſt tranſ- 
verſely; each running toward that fide on which it lies, behind 
and under the calviculæ, from whence they have their name. 
The left ſeems to be ſhorter, and runs more obliquely than 
the right. 

The ſubclavian on cb fide terminates at the upper edge 
of the firſt rib, between the lower inſertions of the firſt ſcale- 
nus muſcle : and there, as it goes out of the nen takes the 


name of arteria axillaris. 


During this courſe of the ſubclavian artery, taking in n che 


common trunk of the right ſubclavian, ſeveral arteries ariſe 
from it, viz. the mammaria interna, mediaſtina, pericardia, di- 
aphragmatica minor ſive ſuperior, thymica, and trachealis. 
The thymica and trachealis on each fide are in ſome ſub- 
jects only branches of one ſmall trunk which ſprings from the 
common trunk of the right ſubclavian and carotid. 
They are generally ſmall arteries, which run ſometimes ſe- 
parate, and ſometimes partly ſeparate and partly joined. | 
The ſubclavian ſends off likewiſe the mammaria interna, 
vertebrales, cervicales, and ſometimes ſeveral of the upper in- 


tercoſtales. 


The axillary artery, which is only a continuation of the ſub- 


clavian, from the place where it goes out of the thorax to the 
| axilla, 
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which may be looked upon as mediaſtinæ poſteriores, and the 


come all from this portion of the aorta, in others only the low- 


the diaphragm, gives off the diaphragmaticæ inferiores or phre- 


dalis interna; and laſtly, the right and left arteriæ ſpermaticæ 
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axilla, detaches chiefly the mammaria externa or thoracia ſupe. 
rior, thoracia inferior, ſcapulares externz, ſcapularis interna, 
humeralis or muſcularis, &c. Afterwards it is continued, by 


mu 
fur 


different ramifications? and under different names, over the ex 
whole arm, all the way to the ends of the fingers. 

The ſuperior portion of the aorta defcendens gives off the al 
arteriæ brochiales, which ariſe ſometimes by a ſmall common th 
trunk, ſometimes ſeparately, and ſometimes do not come im- i 
mediately from the aorta. It next ſends off the ceſophagex, 

a 


intercoſtales from its poſterior part, which in ſome ſubjects 


eſt eight or nine. 

The ſmall anterior arteries here mentioned are generally, at 
their origins, ſingle or in uneven numbers, but wy divide 
ſoon after toward the right and left. 

The inferior portion of the deſcending aorta, as it paſſes thro' 


nieæ, which however do not always come immediately from 
the aorta. Afterwards it ſends off ſeveral branches anterior- 
* poſteriorly, and laterally. | 
The anterior branches are cxliaca, which ſupplies the ſto- 
mach, liver, ſpleen, pancreas, &c.; the meſenterica ſuperior, 
which goes chiefly to the meſentery, to the ſmall inteſtines, and 
to that part of the great inteſtines which lies on the right fide 
of the abdomen ; the meſenterica inferior, which goes to the 
great inteſtines on the left fide, and produces the hæmorrhoi- 


The poſterior branches are the arteriæ lumbares, of which 
there are ſeveral pairs, and the ſacræ, which do not always: 


come from the trunk of the aorta. 


The lateral branches are the capſulares and alipbfis the o- 
Wein of which often varies; ; the renales, formerly termed e- 
| 28 mulgenter, 
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mulgentes, and the iliacæ, which terminate the aorta by che bi- 
furcation already mentioned. 

The iliac artery on each ſide is commonly divided into the 
external or anterior, and internal or poſterior. | ETA 

The internal iliaca is likewiſe named arteria hypogaſtrica ; 
and its ramifications are diſtributed to the viſcera contained in 
the pelvis, and to the neighbouring parts, both internal and ex- 
ternal. | 

The iliaca externa, which is the true continuation of the ili- 
ac trunk, and alone deſerves that name, goes on to the inguen, 


and then out of the abdomen, under the ligamentum Fallopii; 


having firſt detached the epigaſtrica, which goes to the muſ- 
culi abdominis recti. Having quitted the abdomen, it is 
called arteria cruralis, which runs down upon the thigh, and 
is diſtributed by many branches and ramifications to all the 
lower extremity. . 

We ſhall now go on to examine particularly all the capital 


or original branches of the aorta, from their origin to the en- 


try of them, and of their ramifications into all the parts of the 
body, and all the different viſcera and organs. 


Arterie cardiace five coronariæ cordis. The cardiac or coro- 
nary arteries of the heart, ariſe from the aorta immediately on. 


its leaving the heart. They are two in number; and, accord- 
ing to the natural ſituation of the heart, one is rather ſuperior 
than anterior, the other rather inferior than poſterior. 

They go out near the two ſides of the pulmonary artery ; 


which having firſt ſurrounded, they afterwards run upon the 
baſis of the heart in form of a kind of crown or garland, from. 


whence they are called coronarie ; they firſt run between the 
auricles, and then purſue the ſuperficial traces. of the union 

of the two ventricles, from the baſis of the heart to the apex. 
They ſend communicating branches to each other, which are 
afterward loſt in the ſubſtance of the heart. The right artery, 
aſter running between the auricle and ventricle of that fide, 
| ſends 
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"ſends batches to the pulmonary artery, to the fat ſurrounding 
it, and to the beginning of the aorta; then it gives three 


branches to the convex fide of the heart, and as many to the 


flat ſurface. The left artery runs between the pulmonary ar- 
tery and left auricle, and afterwards divides into branches, one 


of which is anterior, and runs down ſending off branches that 


reach the point of the heart: ſome of theſe are reflected upon 


the flat ſurface ſo as to communicate with the branches of the 
right trunk; another branch runs between the left auricle and 
ventricle, to the obtuſe ſide of the heart, and then to its flat 
ſurface, where it is loſt in the ſubſtance of the left ventricle; 
but ſends branches likewiſe to the left auricle and pulmonary 


veins; and here it communicates with branches of the trunk 
on the right ſide. | 

We ſometimes meet with a third coronary artery, which a- 
riſes from the aorta more backward, and is ſpent on the poſte- 


rior or lower fide of the heart. 


The arteriæ corotides in general. Theſe arteries are two in 


number; one called the right carztid, the other the Ii. They 
ariſe near each other, from the curvature or arch of the aor- 
ta; the left immediately, the right moſt commonly, from the 


trunk of the ſubclavia on the ſame fide, as has been — ob- 
ſerved. | 

They r1 run upon each ſide of the trachea arteria, between it 
and the internal jugular vein, and behind the muſculi platyſma, 
myoides, and ſternocleido-maſtoideus, as high as the larynx, 


without any ramification. During this courſe, therefore, they 


may be named carotid trunks, or general, common, and original 
carotids. Each of theſe trunks is afterwards ramificd in the 
following manner. 

The trunk which ſends off no branches till it i reached 25 


high as the larynx, is divided into two particular carotids; one 
named external, the other internal; becauſe the firſt goes chief- 


ly 
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ly to the ar nenn of the head, the ſecond enters the cras 
nium, and is diſtributed to the brain. 

The external carotid is anterior, the internal poſterior z and 
the external is even ſituated more inward and nearer the la- 
rynx than the other; but the common names may {till be re- 
tained, as being taken, not from their — but from their 
diſtribution. | 

Arteria carotis eterna. The external cartoid is the ſmalleſt, 
and yet appears by its direction to be a continuation of the 
common trunk. It runs inſenſibly outward, between the ex- 
ternal angle of the lower jaw and the parotid gland, which it 
ſupplies as it paſſes. Afterwards it aſcends on the foreſide of 
the ear, and ends in the temples. 

In this courſe it ſends off ſeveral branches, which may well 
enough be divided into anterior or internal, and poſterior or 
external; and the principal branches of each kind are theſe. 

The firſt anterior or internal branch goes out from the very 
origin of the carotid on the inſide; and having preſently after- 
ward taken a little turn, and ſent off branches to the jugular 
glands-near it, to the fat and ſkin, it runs tranſverſely, and is 
diſtributed to the glandulæ thyroidææ, and to the muſcles and 
other parts of the larynx ; for which reaſon it may be called 
laryngea, or guturalis ſuperior. It likewiſe ſends ſome branches 
to the pharynx and muſcles of the os hyoides. 

The ſecond anterior branch paſſes over the neareſt cornu 
of the os hyoides to the muſcles of that bone and of the tongue; 
and to the glandulæ ſublingualis; afterwards paſſing before 


the cornu of the os hyoides, it loſes itſelf in the tongue; from 


whence it has been called arteria ſublingualis ; and it is the 
ſame artery which other anatomiſts have named ranina. That 
part of the artery which goes commonly by this name lies at 
the inferior and lateral part of the tongue, and is accompanied 
by a large vein. 


The third branch, or arteria maxillaris inferior, and pharyn- 
Vol. III. . O | gea 
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gea inferior of Sabatier, goes to the maxillary gland, to the 


ſtyloid and maſtoid muſcles, to the parotid and ſublingual 
glands, to the muſcles of the pharynx, and to the ſmall flexors 
of the head. | ES 

The fourth branch, which Winſlow, & c. names arteria 
maxillaris externa, and which Haller and Sabatier call arteria 


labialis, is at firſt covered by the {tylo-hyoid and diagaſtric 


muſcles: in its paſſage it ſends branches to the pharynx, to 


the tongue, amygdalz, and palate ; at the angle of the jaw it 
gives branches to the ſkin, muſcles, glands, &c. in the neigh- 
bourhood of that bone. Afterwards it runs over the lower 
Jaw, before the inferior edge of the maſſeter muſcle, and then 
gets under the muſculus depreſſor anguli oris, which it ſupplies, 
as well as the buccinator and the de preſſor labii inferioris. 

It ſends off a particular branch, very much contorted, 


Which divides at the angular commiſſure of the lips; and run- 


ning in the ſame manner along the ſuperior and inferior por- 
tions of the muſculus orbicularis, it communicates on both ſides 
with its fellow, and thereby forms a kind of arteria coronaria 


labiorum. 


Afterwards it aſcends towards the nares, and is diſtributed 


to the muſcles, cartilages, and other parts of the noſe, fending 


down ſome twigs which communicate with the coronary arte- 
ry of the lips. Laſtly, it reaches the great angle of the eye, 
and is ramified and loſt on the muſculus orbicularis palpebra- 
rum, ſuperciliaris, and frontalis. Through all this courſe it is 
named arteria angularis, | 

Ihe fifth branch, called maxz/laris interna, ariſes over-againſt 


the, condyle of the lower jaw, and is very conſiderable. It paſ- 


les behind the condyle, and runs between the jaws, where it 
gives off numerous branches to the parts which lie near it. The 


moſt conſiderable of theſe! are, (1.) 'The ſpheno-ſpinalis,or me- 
dia dure matris, which runs between the internal and external 


@arotids: this paſſes through che foramen ſpinale of the ſphe- 
noidal 
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noidal bone, and is diſtributed to the dura mater by ſeveral ra- 


miſications, which run forward, upward, and backward ; the 


uppermoſt communicating with thoſe on the other fide above 
the longitudinal ſinus of the dura mater. This artery of the 
dura mater may be termed ſpheno-ſpinalis or media dure matris, 
to diſtinguiſh it from thoſe thar go to the ſame part by another 
courſe. (2.) The maxillaris inferior, which runs through the 
canal of the lower jaw; and being diſtributed to the alveoli 
and teeth, goes out at the hole near the chin, and loſes itſelf in 
the neighbouring muſcles, communicating with the branches 
of the arteria maxillaris externa. (3.) The pterygoideæ, and 
temporales profundæ, to the pterygoid and temporal muſcles. 
(4.) The arteria buccalis, to the buccinator muſcle, and 
other ſoft parts of the cheek. (5.) The alveolaris, to the 
teeth and ſubſtance of the upper jaw, and to ſeveral of 
the ſoft parts ſurrounding it. (6.) The infra-orbitaria, which, 
after ſending a branch to the noſe, paſſes tough the poſterior 
opening of the orbitar canal; and having ſent branches to the 
orbit, antrum maxillare, and teeth, goes out by the infra orbi- 
tar hole, and on the check communicates with the angular ar- 
tery. (7.) Palatina ſuperior, which goes through the palato- 
maxillary canal to the palate and bones ſurrounding it. Ano- 
ther ſmall branch terminates on the parts at the upper end of 
the pharynx. 

The ſixth anterior or internal branch, which is very ſmall, 
18 8 on the muſcle maſſeter. | 

The firſt external or poſterior branch is named arteria occi- 
pitalis. It paſſes obliquely before the internal jugular vein 
and having given twigs to the muſculus ftylo-hyoidzus, ſtylo- 
gloſſus, and digaſtricus, it runs between the {tyloid and maſ- 
toid apophyſes, along the maſtoid groove, and goes to the 
muſcles and integuments which cover the os occipitis, turning 
ſeveral times in an undulating manner as it aſcends backwards. 


It communicates by a deſcending branch with the vertebral 
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and cervical arteries, as has been already ſaid, near the top of 
the head; it communicates likewiſe with the poſterior branches 
of the temporal artery, and it ſends a branch to the foramen 


maſtoidzum. 


The ſecond external branch ſpreads itſelf on the outward 


ear, by a great many ſmall twigs on each ſide, ſeveral of which 
run inward, and furniſh the cartilages, meatus auditorius, ſkin 


of the tympanum, and internal ear. 
The trunk of the external carotid aſcends afterward above 


the zygoma, paſſing between the angle of the lower jaw and 


parotid gland, and forms the temporal artery, which divides 
into an anterior, middle, and poſterior branch. 
The anterior branch of the temporal artery goes to the muſ- 


culus frontalis, communicates with the arteria angularis, and 


ſometimes gives off a very ſmall artery, which pierces the in- 


ternal apophylis of the os male all the way to the orbit. The 


middle branch goes partly to the muſculus frontalis, partly to 


the occipitalis. The poſterior branch goes to the occiput, and 


communicates with the arteria occipitalis. All theſe branches 
likewiſe furniſh the integuments, | 
Arteria carotis interna. The internal carotid artery leaving 


the general trunk, is at firſt a little incurvated, appearing as if 


either it were the only branch of that trunk, or a branch of the 
trunk of the external carotid. Sometimes the curvature 18 
turned a little outward, and then more or leſs inward, palling 
behind the neighbouring external Carotid. 

It 1s ſituated a little more backward than the carotis externa, 


and generally runs up without any ramification, as high as the 
lower orifice of the great canal of the apophyſis petroſa of the 


os temporis. It enters this orifice directly from below up- 
ward, and afterward makes an angle according to the direction 


of the canal, the reſt of which it paſſes horizontally, being co- 


* by a production of the dura matter. 
At the end of this canal it is again incurvated 3 below 
upward, 
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upward, and enters the cranium through a notch of the ſphe- 
noidal bone. Then it bends from behind, forward, and makes 
a third angle on the ſide of the ſella ſphenoidalis; and again a 
fourth, under the clinoid apophyſes of that ſella. While it 
lies at the ſide of the ſella turcica, it ſends ſmall branches to 
the parts about the cavernous ſinus. 1 
As it leaves the bony canal to enter the cranium, it ſends off 
a ſmall branch through the ſphenoidal fiſſure to the orbit and 
eye: and ſoon afterward a conſiderable branch, called ophthal- 
mica, through the foramen opticum, to ſupply the contents of 
the orbit. The firſt branches ſent off from the ocular artery 
are very ſmall; they go to the dura mater on the optic nerve, 
and the beginning of the muſcles in the bottom of the orbit. 
Then the lacrymal and ciliary arteries are ſent off : the artery, 
covered with the levator muſcles of the eye and upper eye- lid, 
afterwards turns inwards, between theſe muſcles and the op- 
tic nerve, almoſt at a right angle; but about the part where it 
makes this turn, it ſends off anterior ciliary branches; after- 
wards two go off to the levator of the eye and upper eye-lid ; 
then the poſterior ethmoidal and the arteria centralis retinæ 
are ſeat off. While it paſſes over the nerve, it gives off the 
muſculares ſuperior, inferior, and other ciliary branches. Tt 
lies now at the inner ſide of the orbit, under the ſuperior ob- 
lique and adductor muſcles. Theſe muſcles, the perioſteum, 
and inner part of the orbit and optic nerve, receive branches 
from it; then it produces the ethmoidal anterior; its trunk 


next deſcends under the cartillaginous pulley of the ſuperior 


oblique : here it frequently gives a branch to the lacrymal fac; 
the arteries of the eye-lids alſo grow from it; at laſt it divides 
into four branches, namely, the ſuperciliary, the naſal, the 
ſuperficial, and deep frontals; which laſt go through the fora- 
men ſupra orbitarium to be diſtributed to the forehead. At 
the inner angle of the eye, it communicates with the angular 
artery; and within the orbit it ſends one or two ſmall branch- 
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es to the noſe. This artery was by the ancients miſtaken for 

2 vein. Ingraſſius was the firſt who conſidered it in its proper 
light; but Haller was the firſt who deſcribed it with accuracy. 
For a more minute deſcription, ſee Zinn and Sabatier. 

Afterwards the internal carotid runs under the baſis of the 
brain to the fide of the infundibulum, where it is at a ſmall 
diſtance from the internal carotid of the other fide, and there 
it commonly divides into two principal ranches, one anterior 
and one poſterior. 

The anterior branch runs 8 der the "TRE I firſt ſe- 
parating from that on the other ſide, then coming nearer again, 
it unites with it by an anaſtomoſis or communication in the in- 
terſtice between the olfactory nerves. Afterwards, having 
ſent off ſmall arteries, which accompany theſe nerves, it leavcs 
its fellow, and divides into two, but, according to Winſlow, 
two or three branches. The firſt of theſe is the ſmalleſt of the 

two, but it is very conſtant ; it runs forward to the inner ſide 
1 of the anterior lobe, which it ſupplies in its paſſage. The ſe- 
1 cond, after it has got beyond the corpus calloſum, to which it 
= ſends branches, is reflected back over that ſubſtance upon the 
inner ſide of the hemiſphere, and may be traced back as far as 
the poſterior lobe: in all this courſe it {ends off innumerable 
branches, which are at firſt ſpread out upon the. ſurface, and 
afterwards fink into the ſubſtance of the brain, commanicating 
Freely with the ramiſications of the poſterior trunk. 
The poſterior branch communicates firſt of all with the 
vertebral artery of the ſame fide, and after running between the 
anterior and lateral lobes of the brain, divides into ſeveral rami, 
which run between its ſuperficial circumvolutions ; and are 
ramified in many different directions on and between theſe 
circumvolutions, all the way to the bottom of the ſulci. 
All theſe ramifications are covered by the pia mater, in the 
duplicature of which they are diſtributed, and form capillary 
reticular textures in great numbers; and .afterwards they are 
| loſt 
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joſt in the inner ſubſtance of the brain. The anterior and 
middle branches produce the ſame kind of ramifications, and 
the anterior, in particular, ſupplies the corpus calloſum. 
Arteria ſubclavia. The ſubclavian arteries are named from 
their ſituation near the claviculæ, in the tranſverſe direction 6f 
which they run. They are two in number, one right, the o- 


ther left; and they ariſe from the arch of the aorta, on each 


fide of the left carotid, which commonly lies in the middle 
between them ; but when both carotids go out ſeparately, they 
both lie between the ſubclavie. Theſe arteries terminate, or 
rather change their name above the middle of the two firſt 
ribs, between the anterior infertions of the muſculi ſcaleni. 

The right ſubclavian is larger at the beginning than the left, 
when it produces the right carotid; its origin is likewiſe 
anterior and higher, becauſe of the obliquity of the arch of the 
aorta 3 for which reaſon alſo the left is ſhorter than the right, 
and runs more obliquely. Both of them are diſtributed much 
in the ſame manner; and therefore the deſcription of one may 
. likewiſe be applied to the other. | 

The right ſubclavian, the longeſt of the two, gives off, firſt of 
all; ſmall arteries to the mediaſtinum, thymum, pericardium, aſ- 
pera arteria, & c. which are named mediaſtinæ, thymice, pericardiæ, 
and tracheales. Theſe ſmall arteries ſometimes go out from the 
ſubclavian itſelf, either ſeparately or by ſmall common trunks 
ſometimes they are branches of the mammaria interna, eſpe- 
clally the mediaſtina. | 

Afterward this right ſubclavian, at about a finger's breach 
from its origin, generally produces the common carotid of 
the ſame fide; and at a ſmall finger's breadth from the caro- 
tid, it gives off commonly three conſiderable branches, viz. 
tne mammaria interna, cervicalis, and vertebralis, and ſome- 
times an intercoſtal artery, which goes to the firit ribs called 
intercgſtalis ſuperior, 


Arteria thymica. The artexia thymica communicates with 
the 
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the ma mmaria interna, and ſometimes ariſes from the anterior 
middle part of the common trunk of the ſubclavian and caro- 
tid. The thymus receives likewiſe ſome rami from the mam- 
; maria interna and intercoſtalis ſuperior. The ſame obſervation 
may be applied to the mediaſtina and pericardia. 
Arteria pericardia. The pericardia ariſes much in the ſame 
manner with the thymica, and runs down upon the pericar- 
dium all the way to the diaphragm, to which it ſends ſome 
ſmall ramifications. | 

Arteria mediaſtina. The mediaſtina ariſes ſometimes imme- 
diately after the thymica, and is diſtributed pr en to the 
mediaſtinum. 

Arteria trachealis. The trachealis, which may likewiſe be 
named gutturalis inferior, runs up from the ſubclavia, in a wind- 
ing courſe, along the aſpera arteria, to the glandulæ thyroidex 
and larynx, detaching ſmall arteries to both ſides, one of which 
runs to the upper part of the ſcapula. 

Arteria mammaria interna. The internal mammary artery 
comes from the anterior and lower ſide of the ſubclavia, near 
the middle of the clavicula, and runs down behind the carti- 
lages of the true ribs near the edge of the ſternum. 

In its paſſage it ſends rami to the thymus, mediaſtinum, pe- 
ricardium, pleura, and intercoſtal muſcles. It likewiſe de- 
taches other branches, through theſe muſcles and between the 
cartilages of the ribs, to the pectoralis major, and other neigh- 
bouring muſcular portions, to the mammæ, membrana adipoſa, 
and ſkin. + | 
| Several of theſe rami communicate, by anaſtomoſes, with the 
mammaria externa, and other arteries of the thorax, eſpecially 
in the ſubſtance of the pectoralis major, and likewiſe with the 
intercoſtals. Afterwards it goes out of the thorax on one fide 
of the appendix enfiformis, and is loſt in the muſculus abdomi- 
nis rectus, allittle below its upper part; communicating, at this 


Je, 1 A” ramifications, with the arteria epigaſtrica ; 
and 
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and, 1 in its courſe, it gives branches to the peritoneum, and to 
the anterior part of the oblique and tranſverſe muſcles of the 


abdomen. 


Arteria cerwicalis. The cervical artery ariſes from the up- 
per {ide of the ſubclayian, and is preſently afterwards divided 


into two, which come out ſometimes ſeparately, ſometimes 


by a ſmall common trunk. The largeſt of theſe two arteries is 


antefior, the other poſterior. 
The anterior cervicalis, running behind the carotid of _ 


ſame fide, is diſtributed to the muſculus coraco-hyoidzus, ma- 
ſtoidæus, cutaneus, ſterno-hyoidzus, and ſterno-thyroidzus, 
to the jugular glands, the aſpera arteria, the muſcles of the 
pharynx, bronchia, oeſophagus, and to the anterior muſcles 
which move the neck and head. This artery has been obſerved 
to ſend out the intercoſtalis ſuperior. 


The poſterior cervicalis ariſes ſometimes a little, after the 


vertebralis, and ſometimes from that artery. It a under 
the tranſverſe apophyſis of the laſt vertebra of the neck; and 
| ſometimes through a particular hole in that apophyſis; and 
from thence runs up backward in a winding courſe, on the 
vertebral muſcles of the neck, and then returns in the ſame 
manner. ö | : 

It communicates with a deſcending branch of the occipi- 
tal artery, and with another of -the vertebral artery above 
the ſecond vertebra. It is diſtributed to the muſculi ſcalenz, 
angularis ſcapulæ, and traperius, and to the  Jugular Sang and 
integuments. | 

Arteria vertebralis. The vertebral artery goes out from the 
poſterior and upper fide of the ſubclavian, almoſt oppoſite to 
the mammaria interna and cervicalis. It runs up through all the 
holes in the tranſverſe apophyſis of the vertebræ of the neck, 
and in its paſſage ſends off little twigs through the lateral 
notches of theſe vertebræ, to the medulla ſpinalis and its cover- 

Vol.. III. * - ings. 
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1 OF THE ARTERIES. Part vl. 
ings. It alſo gives arteries to the vertebral muſcles, and to oy 
ther muſcles near them. Pd Tg dv 


As it paſſes through the tranſverſe hole of the ſecond verte - 


bra, it is generally incurvated, to accommodate itſelf to the 


particular obliquity of this foramen. And between this hole 
and that in the firſt vertebra, it takes another larger turn in 2 
contrary direction to the former. Having paſſed the tranſ- 
verſe hole of the firſt vertebra, it is conſiderably incurvated a 
third time, from before backwards, as it goes through the ſu- 
perior and poſterior notch in this vertebra. 

At this third curvature, it ſends off a ſmall branch, which i is 
Tamified on the outer and poſterior parts of the occiput, and 
communicates with the cervical and occipital arteries. Having 
afterwards reached the great foramen of the os occipitis, it en- 
ters the cranium, and pierces the dura mater; and on theſe 
accounts it may be named arteria occipitalis * to diſtin- 
guiſh it from the other which is lateral. 

As ſoon as it enters the cranium, it ſends ſeveral ſmall ra- 
mifications to the back part of the medulla oblongata, and to 
the corpora olivaria and pyramidalia, which are likewiſe ſpread 
on the back ſides of the fourth ventricle of the brain, and form 
the plexus choroides of the cerebellum. _ 

Afterwards it advances on the apophyſis baſilaris of the os 


oecipitis, inclining by ſmall degrees toward the vertebral arte- 


ry of the other ſide, all the way to the extremity of that apophy- 
ſis, where they both join in one common trunk, which may be 
named arteria baſ{laris. | 
Arteria baſclaris. The arteria baſilaris runs en anger 
the great tranſverſe protuberance of the medulla oblongata, to 
which it gives ramifications, as well as to the neighbouring parts 
of the medulla. This artery ſometimes divides again near the 
extremity of the apophyſis baſilaris into four lateral branches, 
which communicate with the poſterior branches of the two 


internal carotides, and are loſt in the poſterior lobe of the brain. 
The 
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The firſt and ſmalleſt forms on each ſide the arteria ſuperior 
cerebelli, Which goes to the upper part of this viſcus, and to 
the nates, teſtes, &c. and at laſt is loſt in the inner ſubſtance 
of the cerebellum. The other branch on each fide is much 
more conſiderable : it forms the arteria poſterior, or profunda 
cerebri, which ſupplies the poſterior lobe of the brain, and the 
parts lying near the third ventricle. 'The arteria poſterior ce- 
rebri, on each fide, likewiſe communicates with the trunk of 
the internal carotid, by a branch ſomething ſimilar to that be- 
tween the anterior branches of the carotids: theſe branches 
aſſiſt in forming the circle of Willis. 

Arteriæ ſpinalet. The ſpinal arteries are two in * 
one anterior, and one poſterior; both produced by both ver- 
tebrales; each of which as ſoon as it enters the cranium, ſends 
out a ſmall branch, by the union of which the poſterior ſpina- 
lis is formed. Afterwards the vertebrales advancing on the | a- 
pophyſis baſilaris, or production of the occipital bone, detach 
backward two other ſmall branches, which likewiſe meet, and 
by their union form the ſpinalis anterior. Theſe ſpinal arte- 
ries run down on the fore and back ſides of the medulla ſpina- 
lis, and, by ſmall tranſverſe ramifications, communicate with 
thoſe which the intercoſtal and lumbar arteries ſend to the ſame 


part. 
Arteria auditeria interna, The internal . artery goes 


off from each ſide of the arteria baſilaris to the organ of hear- 


ing, accompanying the auditory nerve, having firſt furniſhed 
ſeveral ſmall twigs to the membrana arachnoides. 

Arteria meningea poſterior. The poſterior meningza ariſes 
from the ſame trunk with the auditoria interna, and goes to 
the back part of the dura mater, on the occipital and temporal 
bones, and likewiſe ſupplies the neighbouring lobes of the 

brain. 

Arteria unte ſuperior. When the {| uperior intercoſtal 
artery ons not 80 aut from the trunk of the aorta deſcendens, 

48 3 65 Þ 2 | 5 it 
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it commonly ariſes from the lower fide of the ſubclavian, and 
runs down on the inſide of the two, three, or four, uppermoſt 
true ribs, near their heads, and ſends off under each rib a 
branch which runs along the lower edge, and ſupplies the in- 
tercoſtal muſcles and neighbouring parts of the pleura. 

Theſe branches or particular intercoſtal arteries communi- 
cate with each other at different diſtances by ſmall rami, which 
run upward and downward from one to the other, on the in- 
rercoſtal muſcles. | | 

They likewiſe give branches to the muſculi ſterno-hyoidzi, . 
ſubclavius, vertebrales, and bodies of the vertebræ; 3 and alſo 
to the pectoralis major and minor, piercing the intercoſtal 
notch ; and laſtly, they ſend branches through the muſcles of 
the ſirſt four vertebra to the medulla ſpinalis and its cover- 
| ings. 5 | | 35 

Sometimes the ſuperior common intercoſtal artery comes 
from the cervicalis, and not immediately from the ſubclavia, 
Sometimes it ariſes from the aorta deſcendens, either by ſmall 
ſeparate arteries, or by a common trunk, which divides, as it 
runs obliquely up, upon the, ribs. Laſtly, it ſometimes ariſes | 
from the neareſt bronchiales, or from ſeveral bronchiales toge- 
ther. | 

Ductus arterioſus i in ligamentum verſus. The ductus arterio- 
ſus, which is found only in the fœtus and in very young chil- 
dren, ariſes from the aorta deſcendens, immediately below the 
left ſubclavian artery. In adults, this duct is ſhrunk up and 
cloſed, and appears only like a ſhort ligament, adhering by one 
end to the aorta, and by the other to the pulmonary artery ; 
ſo, that in reality it deſerves no other name than * of liga- 
mentum arterioſum. 

Arteria bronchialis. The bronchial arteries are two or three ; 
in number, one on the right fide, and one or two on the left. 
The right generally comes from the ſuperior intercoſtal, the 
left from the aorta, and ſometimes from the arteria cſopha- 
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gra. Sometimes they ariſe ſeparately from each ſide, to go'to 


each lung, and ſometimes by a ſmall common trunk, which 


afterwards ſeparates toward the right and left hand, at the bi- 


furcation of the aſpera ene, and accompany the mier, | 


tions of the bronchia. - 
The bronchial artery on the left. fide often comes from the 
aorta, while the other ariſes from the ſuperior intercoſtal on 
the ſame ſide; which variety is owing to the ſituation of the 
aorta. Sometimes there is another bronchial artery which goe$ 
out from the aorta poſteriorly, near the fuperior intercoſtal, a- 
bove the bronchialis anterior. | 

Free communications are fometimes obſerede between the 
branches of the bronchial and thoſe of the pulmonary artery, 
which have been miſtaken for direct communications between 
the bronchial artery and pulmonary vein, vena azygos, &c. 

The bronchialis gives a ſmall branch to the neighbouring 
auricle of the heart, which communicates with the arteria co- 
ronaria. | N 1 | 
Alrieriæ &ſophagee. The ceſophagez are generally two or 
three in number, ſometimes only one. They ariſe aareriorly 


from the aorta deſcendens, and are diſtributed to the ceſopha- 


gus, &c, Sometimes the uppermoſt c ſophagæa ace a 
bronchial artery. 

Arteriæ intercgſtales inferiores. The inferior intercoſtals are 
commonly ſeven or eight on each ſide, and ſometimes ten, 
when the ſuperior intercoſtals ariſe likewiſe from the aorta de- 
ſcendens z in which caſe theſe run obliquely upward, as hag 
been already ſaid. | 

They ariſe along the backſide of the deſcenntiinys aorta in 
pairs, all the way to the diaphragm, and run tranſverſely to- 
wards each ſide, on the bodies of the vertebrx. Thoſe on the 
right ſide paſs behind the vena azygos; and afterwards they 
all run to the intercoſtal muſcles, along the lower edge Wy the 
ribs, all the way to the fternum, or near it. 


They 
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„ 
* They ſe ſend s to the pleura, to che vertebral muſcles, 


to thoſe muſcles which lie on the outſides of the ribs, and to 


the upper portions of the muſcles of the abdomen; and they 


communicate with the arteriæ epigaſtricz and lumbares. 
Sometimes, inſtead of going out from the aorta in pairs, 

they ariſe by ſmall common trunks, which afterwards divide, 

and ſend an artery to each neighbouring rib. 
Before they take their courſe along the ribs, each of hear 


| detaches one branch between the tranſverſe apophyſes on both 


fides, to the vertebral muſcles, and another which enters the 


great canal of the ſpina dorſi. Each of theſe latter branches 


divides at leaſt into two ſmall arteries ; one of which runs 
tranſverſely on the anterior ſide of the canal, the other on the 
poſterior ſide. Both of them communicate with che like ar- 


teries from the other ſide of the ſpine, in ſuch a manner as to 


form a kind of arterial rings, which likewiſe communicate with 


each other by other ſmall ramifications. The ſame i is to be 


bert in the artęriæ lumbares. 
Afterwards each intercoſtal artery having reached the mid- 


dle of the rib, or a little more, divides into two principal 
branches, one internal, the other external. Soon after this di- 


viſion, the arteries that run upon the falſe ribs ſeparate a little 


from them, being gradually bent downward one after another, 
and are fpread upon the abdominal muſcles. They are like- 
wiſe diſtributed to other neighbouring muſcles, and particular- 
ly to thoſe of the diaphragm, almoſt in the ſame manner with 
the arteriz phrenicz ; they alſo communicate with the lumba- 


| res, and ſometimes with branches of the hypogaſtricæ. 


Arteriæ axillares. The fubclavian artery having left the 
thorax immediately above the firſt rib, in the interſtice left be- 


' tween the portions of the ſcalenus, there receives the name of 


axillaris, becauſe it paſſes under the axilla. 
In this courſe it gives off, from its inſide, a ſmall branch to 
the inſide of the firſt rib J and afterwards four ſeveral princi- 
1 221121 | cal 
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pal branches, viz. the thoracica ſuperiors. mammaria externa, 
thoracica humeralis, and axillaris ſcapularis. 

Arteria thoracica ſuperior. The ſuperior thoracica gives 
branches to the two pectoral muſcles, to the muſculus ſubcla- 


vius, ſerratus major, and intercoſtales externi. It likewiſe 


communicates with the thoracica longa and intercoſtales. Tho- 
racica longa of Sabatier, or mammaria externa of others, ſends 
branches to the axillary glands, to the two pectoral muſcles, to 


the ſerratus major, intercoſtales externi, to the mamma, and 


at laſt to the integuments. Arteria thoracica humeralis gives 
firſt a branch to the ſerratus major, another runs up to the 
ſterno-maſtoid muſcle; one ſupplies the ſubſtance of the cla- 
vicle and the parts over it; one branch, in particular, runs be- 
tween the clavicle and ſmall pectoral muſcle, to which it ſends 
branches, and communicates with the internal mammaria : but 
the principal part of the thoracica humeralis deſcends between 
the great pectoral and deltoid muſcles, and is diſtributed about 
the parts ſurrounding the articulation at the top of the hume- 
rus. Another artery, called zhoracica axillaris, ſometimes goes 
off from the former, to be diſpoſed upon the Haney, &c. in 
the axilla. 

Scapularis inferior. The inferior thoracic artery runs along 
the inferior coſta of the ſcapula, to the muſculus ſubſcapula- 


ris, teres major and minor, inſra- ſpinatus, latiſſimus dorſi, ſer- 
ratus major, and the neighbouring intercoſtal muſcles, com- 


municating with the arteriæ ſcapulares. 


Arteria ſcapularis externa. The external ſcapulary artery 


paſſes through the notch in the ſuperior coſta of the ſcapula, 
to the muſculus ſupra-ſpinatus and infra- ſpinatus, teres major 


and minor, and to the articulation of the N with the os. 
humeri. 


Arteria ſcapularis interna, The internal ſcapularis ariſes 


from the axillary artery near the axilla, and runs backward, to 
de SAribured to the A AE: giving. branches to the ſer- 
ratus 
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ratus major, to the .axillary glands, and to the teres major, up- 
on which it is ramified in different manners. It likewiſe ſendz 
rami to the infra-ſpinatus and upper portion of the triceps. 
Arteria articularis. The articular artery ariſes from the 
lower and fore part of the axillaris, and runs backward be- 
tween the head of the os humert and teres major, ſurrounding 


the articulation till it reaches the poſterior part of the deltoi- 


des, to which it is diſtributed. 
During this courſe, it gives ſeveral branches to the ſuperior 


portions of the anconæi, to the capſular ligament of the joint 


of the ſhoulder, and to the os humeri itſelf through ſeveral 


holes immediately below the great tuberoſity of the head of 
that bone. It likewiſe communicates with the eee ar- 
tery. 

Oppoſite to che origin wy” this ine . the axillatia 
ſonda off another ſmall branch, which runs in a contrary direc- 
tion between the head of the os humeri and the common upper 


part of the biceps and coraco-brachialis 3 and having given 


branches to the vagina and channel of the biceps, and to the 


perioſteum, afterwards joins the principal humeralis. 


Arteria brachialis. The axillary having given off theſe 
branches, paſſes immediately behind the tendon of the pectora- 
Iis major, where it changes its former name for that of arteria 


brachialis. It runs down on the inſide of the arm over the 


muſculus coraco-brachialis and anconzus internus, and a- 


Jong the inner edge of the biceps behind. the vena baſilica, giv- 


ing ſmall branches on both ſides to the neighbouring pes, 

to the perioſteum, and to the bone. 
Between the axilla and middle of, the arm, it is covered on- 

ly by the ſkin and fat; but afterwards it is hid under the bi- 


ceps, and runs obliquely forward as it deſcends; being at ſome 


diſtance from the internal condyle, but it does not reach the 
middle of the fold of the arm. 


Between the axilla and this place, it ſends off many branches 
to 
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to the infra-ſpinatus, teres major and minor, ſubſcapularis, la- 
tiſſimus dorh, ſerratus major, and other neighbouring muſcles, 
to the common integuments, and eyen to the nerves. Below 


the fold of the arm, it divides into two principal branches, one 


called arteria cubitalis, the other radialis. | 
From its upper and inner part, it ſends off a particular 


branch, which runs obliquely downward and backward over 


the triceps, and then turns forward again near the external 
condyle, where it communicates with a branch of the arteria 
radialis. 

Immediately below the ;nfertion of the teres major; it gives 
of another branch, which runs from within outwards, and 
from behind forward, round the os humeri; and deſcends ob- 
liquely forward, between the muſculus brachialis and triceps, 
to both which it is diſtributed in its paſſage. Having after- 


wards reached the external condyle, it unites with the branch 


laſt mentioned, and likewiſe communicates with a branch of 
the arteries of the OT ſo that there is here a triple anaſ- 
tomoſis. 

About the breadth of a > tabs below this ſecond branch, the 
brachial artery ſends off a third, which runs down toward the 
internal condyle, and communicates with other branches of the 
arteries of the fore- arm. 

About the middle of the atm, or a little Lai much-about 
the place where the brachial artery begins to be covered by the 
biceps, it ſends off a branch, which is diſtributed to the peri- 
oſteum, and penetrates the bone between the brachialis and in- 
ner ſide of the triceps. | 

About an inch lower, it gives of another branch, which 


having furniſhed ramilications to the inner ſide of the triceps 


runs over the inner condyle, and likewiſe communicates with 
branches of the arteries of the fore- arm. 

Having got betow the middle of the arm, the brachial arte- 
ry detaches another branch, which runs behind the inner con- 
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dyle in company with the ulnar nerve; al having paſſed over 
the muſcles inſerted in this condyle, it communicates with that 

branch of the cubital artery which encompaſſes the raged: of the 
arm. 

A little lower it ſometimes ſends ont another-branch, which 
ih the foreſide of the inner condyle, and then communi- 
cates with a branch which runs up from the cubital artery. 
Theſe three Io. branches are termed collateral ar- 
tries. | 

The common trunk of the bractifal artery having reached 


/ the fold of the arm, runs, together with a vein and the radia! 


nerve, immediately under the aponeuroſis of the biceps, ar 
paſſes under the vena mediana, detaching branches on each ſide 
to the neighbouring muſcles. | 

A little more than a finger's-breadth beyond the fold of the 
arm, this artery divides into the two principal branches called 
enbitalir and radialis. : | 
From this bifurcation, the brachial artery ſends branches on 
each fide, to the ſupinator longus, pronator teres, fat, and ſkin. 
It ſometimes, though very rarely, happens, that this artery is 


divided from its origin into two large branches, which run 


don on the arm, and afterwards on the fore- arm, where they 
_—_ the names of cubitalis and radialis. e 
Arteria cubitatis. The cubital, or ulnar artery, which lies at 


: the; inner fide, and is the largeſt of the two, ſinks in between 


the brachialis internus and pronator teres; then between the 
ſublimus and profundus, and afterwards runs down between 
the ſublimus and flexor carpi ulnaris, all the way to the carpus 
and great tranſverſe ligament. In this courſe it winds and 
turns ſeveral ways, and ſends out ſeveral branches. | 
The firſt is a ſmall artery, which runs inward to the inner 
condyle, and then turns upward like a kind of recurrent, to 
communicate by ſeveral branches with the collateral arteries of 
the arm already mentioned, and particularly with the third. 
18 A. 
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A little: lower down, another ſmall branch goes off; which, 
baving-run upward. a ſhort way, and almoſt. ſurrounded the 
articulation, communicates with the ſecond collateral artery of 
the arm, between the olecranum and inner condyle. 
Afterwards, the cubital artery having, 4n-its courſe between 
the heads of the ulna and radius, reached the interoſſeous liga- 


ment, ſends off two principal branches, one internal, the other 


external; called the interofſeous erteries of the fore- arm. 

The external artery pierces the ligament about three fingers 
breadth below the articulation; and preſently afterwards gives 
off a recurrent branch, which runs up toward the external con- 
dyle of the os humeri, under the extenſor carpi ulnaris and an- 

conæus, to which. it is diſtributed, as alſo to the ſupinator bre- 
vis; and it communicates with the. collateral arteries of the 
arm on the ſame ſide. | | 

Afterward this external interoſſeous artery runs down on the 
outſide of the ligament, and is diſtributed to the extenſor car- 
pi ulnaris, extenſor digitorum communis, and to the extenſo- 
res pollicis indicis and minimi digiti.z communicating; with 
ſome branches of the internal interoſſeous artery. 

Having reathed the lower extremity. of the ulna, it unites 
with a branch of the internal interoſſeous artery, which at this 
place runs from within outward, and is diſtributed together 
with it on the convex i{fde of the carpus and back of the hand, 
communicating with the, arteria. radialis, and with a branch of 
the cubitalis; which ſhall be mentioned hereafter. 
By theſe communications, this artery forms a ſort of irregu- 
lar arch, from whence branches are detached to the external 
interoſſeous muſcles, .and to the external lateral parts of. the 
fingers. | ; 

The internal W artery rung down very cloſe to > the 
ligament, till it reaches below the pronator teres; between 
which and the pronator quadratus it perforates the ligament, 
and goes to the. convex fide of the carpus and back of the 
Q 2 hand, 
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hand, where it communicates with the external interoſſeous 
artery, with the radialis and internal branches of the cubitalis. 

From the origin of the two interoſſeæ, the cubital artery def. | 
cends, ſending branches to the neighbquring parts. Below | 
the internal interoſlea, it ſometimes ſends off a branch which 
runs down between the flexor pollicis, flexor carpi radialis, and 
perforatus; to which it is diſtributed all the way to the car- 
pus, where it runs under the internal annular ligament, and 
communicates on "the hand with branches of the arteria radia- 
lis. | | 
Afterward the cubital artery paſſes over the internal tranſ- 
verſe ligament of the carpus, by the ſide of the os piſiforme; 
and having furniſhed the ſkin, palmaris brevis, and metacarpus, 


it ſlips under the aponeurofis palmaris, giving off one branch 
to the abductor minimi digiti, and another which runs towards 


the thumb between the tendons of the flexors of the fingers and 


the baſes of the metacarpal bones. 


It likewiſe ſends off a branch, which, running between the 


third and fourth bones of the metacarpus, reaches to the back 
of the hand, where it communicates with the external interoſ- 
ſeous artery. Afterwards, having ſupplied the interoſſeous 


muſcles, it communicates with the radialis; and they both 
form an arterial arch in the hollow of the hand, in the follow- 
ing manner. 

The cubitalis having got about two fingers breadth beyond 
the internal annular ligament of the carpus, forms an arch ; 
the convex {ide of which is turned to the fingers, and com- 
monly ſends off three or four branches. The firſt goes to the 
inner and back part of the little finger; and is ſometimes a 


_ continuation or production of that branch which goes to the 


muſcles on the foreſide of the little finger. 
The other three branches run in the interſtices of the Gor 


[ metacarpal bones; near the heads of which each of dicm is di- 


vided into two branches, which paſs along the two internal la- 
| teral 
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teral parts-of each finger, from the 1 of the litle finger 
to the poſterior ſide of the index incluſively; and at the ends 
of the ſingers theſe digital arteries communicate and unite with 


each other. 


Sometimes the arch of the cubital artery t terminates by 2, 
particular branch in the middle finger ; and in that caſe it 
communicates with the radial artery; which makes up what 


the other wants. 
This arch ſends likewiſe from its concave ſide, towards the 


fecond phalanx of the thumb, a branch for the lateral internal 


part thereof; and then ends near the head of the firſt meta- 
carpal bone, by a communication with the radialis, having 
firſt given a branch to the foreſide of the index, and another 


to the ſide of the thumb next the former. Theſe communi- 


cate at the ends of the fingers with che neighbouring branches 


as in the other fingers. 

This arch ſends likewiſe ſmall twigs to the interoſſeous muſ- 
cles, to the lumbricales, palmaris, and to other neighbouring 
parts; and, laſtly, to the integuments. 

Arteria radialis. The radial artery begins by detaching 2 


| ſmall recurrent branch, which runs upwards toward the fold 


of the arm, and turns backward round the external condyle, 
communicating with the neighbouring branches from the 
trunk of the brachial artery, eſpecially with the firſt collateral 
branch on that ſide. | 
It runs down along the inſide of the radius, between the ſu- 
pinator longus, pronator teres, and the integuments, giving 
branches to theſe muſcles, and likewiſe to the perforatus, per- 
forans, and ſupinator brevis. From thence it runs in a wind- 
ing courſe toward the extremity of the radius, A 
Hlexors of the thumb and pronator quadratus. 
Having reached the extremity of the radius, it runs nearer 


the fin; eſpecially toward the anterior edge of the bone, 
N be being 
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AY 
being the artery which v we there feel when we examine the 
pulſe. 7 

At the end of the radius, it gives off a branch to RN abduc- 
tor pollicis; and after having communicated with the arch of 
the cubital artery in the palm of the hand, and ſent off ſome 
cutaneous branches at that place, it detaches one along the 
whole internal lateral part of the thumb. | 

Afterwards it runs between the firſt phalanx and tendons of 
the thumb, to the interſtice between the baſis of this firſt pha- 
lanx and of the firſt 1 e berge, where it turns toward 
che hollow of the hand. 

At this turning, it ſends off a branch to the external lateral 
part of the thumb, which, having reached the end thereof, 
communicates by a fmall arch with the branch that goes to 
the internal lateral part. 

It likewiſe ſends branches outward, which run more or leſs 
tranſverſely between the firſt two bones of the metacarpus and 

che two tendons of the extenſores carpi radiales; and it com- 
municates with an oppoſite branch of the cubitalis; together 

with which it furniſhes the external interoſſeous muſcles and 
änteguments. of the wack of the hand and convex ſide of the 
carpus. 

Laſtly, the radial artery terminates, in paſſing over the 
abductor muſcle of the index, near the baſis of the firſt meta- 
carpal bone, and in running under the tendons of the flexor 
muſcles of the fingers, where it 1s joined to the arch of the cu- 
bitalis. 

It ſends off another branch, which runs along the forepart of 
the firſt bone of the metacarpus to the convex ſide of the index, 
here i it is loſt among the integuments. 

It gives likewiſe a branch to the internal lateral . of the 
index z which, at the end of that finger, joins an oppoſite 
Pranch that comes from the arch of the cubitalis. It alſo 
ſends off a ſmall RON: acroſs the internal interoſſeous muſcles, 

8 : where 


A 
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where it forms a kind of ſmall irregular arch, which commu- 
nicates with the great arch by ſeveral ſmall arterial rami. 

When the arch of the cubitalis ends at the middle finger, 
the radialis runs along the inner or concave part of the firſt 
metacarpal bone; at the head of which it terminates by two 
branches. | 

One of theſe branches runs along the inner and anterior 
lateral part of the index ; -the other paſſes between the flexor 
tendons of this finger and the metacarpal bone; and having 
communicated with the cuhital branch of the middle finger, it 
advances on the poſterior lateral part of the index all the way 
to the end of that finger, where it unites again with the firſt 
branch. 5 | 

Arteria diaphragmatica. The left diaphragmatic artery goes 
out commonly from the aorta deſcendens as it paſſes between 
the crura of the ſmall muſcle of the diaphragm. 'The right 
' diaphragmatic comes ſometimes from the neareſt lumbar ar- 
tery, but frequently from the cæliaca. Sometimes both theſe 
arteries ariſe by a ſmall common trunk immediately from the 
' aorta. They hkewife have the name of arteriæ phrenicæ. 
They appear almoſt always in ſeveral ramifications on the 


concave or lower ſide of the diaphragm, and ſeldom on the 


upper or convex fide. They give ſmall branches to the glandu- 
le renales, and fat upon the kidneys, to the liver, and to the. 
ſuperior orifice of the ſtomach. | 

Beſides theſe capital diaphragmatic arteries, there are others 
of a ſubordinate claſs, which come from the intercoſtales, 
mammarte internæ, mediaſtinæ, pericardiæ, and cxliaca, all of 
which communicate freely with the large diaphragmatics, as. 
thoſe on the right and left ſides of the diaphragm do with each 
other. 

Arteria caliaca. The cæliae artery riſes 1 Wy a > 
tle to the left ſide, from the aorta deſcendens, immediately af- 
ter its XR through the fmall muſele of the diaphragm, 
near} 
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nearly oppoſite to the cartilage between the laſt vertebra of the 
back and firſt of the loins. The trunk of this artery is very 
ſhort; and near its origin it ſends frequently off the right dia- 
_—_—— | 
. Immediately after this, the andy divides i into three branch- 
es; one runs upwards, termed arteria ventriculi coronaria ; one 
toward the right hand, named arteria hepatica: the other to 
the left, called lenica, which is larger than the former. 
This artery is divided into theſe three branches at the ſame 
place, very near its origin; the trunk going out from the aorta 
almoſt ina ſtraight line, and the branches from the trunk almoſt 
at right angles, like radii from an axis; whence this trunk has 
been called axis arteriæ caliace. Frequently, however, the 
ventriculi coronaria comes off firſt, then the alice Aries in- 
to two parts. 


Arteria ventricul: coronaria, or gaſtrica, or  gaſtrica ſuperior. 
The coronary artery of the ſtomach goes firſt to the left fide of 


that organ, a little beyond the ſuperior orifice ; round which 
orifice it throws branches, and alſo to every part of the ſtomach 
near it z and theſe branches communicate with thoſe which 
run along the bottom of the ſtomach to the pylorus. 
Afterwards it runs on the right ſide oſ the ſuperior orifice, 
along the ſmall curvature of the ſtomach, almoſt to the pylo- 
rus, where it communicates with the arteria pylorica z and 
turning towards the ſmall lobe of the liver, 1 It t gives off ſome 
branches to it. In, | | 
- Then it advances, under the ductus venoſus, to the left 
lobe of the liver, in which it loſes itſelf near the beginning of 
the juſt-mentioned duct, having firſt given off ſome ſmal! 
branches to the neighbouring parts of the. diaphragm and o- 


p mentum. | | 
3) Arteria hepatica. As ſoon as the hepatic artery leaves the 
cæliaca, it runs to the upper and inner part of the pylorus, in 
company with the vena portz, ſending off two branches; a 
ſmall 


— DD w» 
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ſmall one called arteria Vylerica, and a large one n gaftrice 


extra, or gaſtirica major. 


The pylorica is ramified on the pylorus, from whence it has 
its name; and having diſtributed branches to the neighbour- 
ing parts of the ſtomach, which communicate with thoſe of 
the right gaſtrica, it terminates on rhe pylorus, by an anaſto- 
moſis, with the coronary artery of the ſtomach. 

The right gaſtric artery having paſſed behind and beyond the 

pylorus, ſends out a confiderable branch, named arteria duode- 
zalis, or inteflinalis ; which ſometimes eomes from the trunk of 
the hepatica, as we ſhall ſee hereafter. Afterwards this gaſtric 
artery runs along the right fide of the great curvature of the 
{ſtomach z to the mann parts of which, on both ſides, it 


_ diſtributes branches. 


Theſe branches communicate with thoſe of the arteria pylo- 
rica, and of the coronaria ventriculi, and with the right gaſ- 


tro-epiploicæ, which furniſh the neareſt parts of the omentum, 


and communicate with the meſenterica ſuperior. After this, 
the right gaſtric artery ends in the left, which is a branch of the 
ſplenica. 

The duodenal or inteſtinal artery runs along the duodenum 
on the fide next the pancreas; to both which it furniſhes 
branches, and alſo to the neighbouring part of the ſtomach. 
Sometimes this artery goes out from the meſenterica n 
and ſometimes it is double. 7 

The hepatic artery having ſent out the pylorica and right 
gaſtrica, advances behind the ductus hepaticus, toward the ve- 


ſicula fellis, to which it gives two principal branches, called 


ED and another named bilaria, which is loſt in the 
great lobe of the liver. | 


Afterwards this artery enters the fiſſure of 4 liver, and 


joins the vena portæ, with which it runs within a membranous 
vagina, Called O's gl oni; and accompanies it through che 
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whole ſubſtance of the liver by numerous ramifications, which 
may be termed arteriæ hepatice propriæ. 
© Before it enters the liver, it gives ſmall branches to the ex- 
ternal membrane of this viſcus, and to the capſula gliſſonſ. 


The gaſtric and proper hepatic arteries ſometimes come from 


the meſenterica ſuperior, when the ordinary ramifications are 


| wantin g· 


Arteria ſplenicu. Immediately after the origin of the ſplenic 


artery from the cæliaca, it runs toward the left, under the 
ſtomach and pancreas, to the ſpleen. It adheres cloſely to the 


poſterior” part of the lower ſide of the pancreas, to which it 


_ gives feveral branches, named arterie pancreatice. 


Near the extremity of the pancreas, under the left portion of 


the ſtomach, the ſplenic artery gives off a principal branch, 
called gaftrica ſiniſtra or minor, which runs from left to right a- 
long the left portion of the great curvature of the ſtomach, giv- 
ing branches to both ſides of this portion, which communicate 


with thoſe of the coronaria ventriculi. 

This gaſtric artery ſends likewiſe another branch at 10 to 
the extremity of the pancreas, which communicates with the 
other pancreatic arteries. It alſo ſupplies the omentum with 
branches, termed gaftrs epiploice ſiniſtræ; and then it communi- 
cates with the right gaſtrica; and from this union the gaſtro 
epiploicæ mediæ are produced. 

From this detail we learn, that the arteria coronaria ventri- 
culi, pylorica, inteſtinalis, both gaſtricæ, gaſtro-epiploicæ, and 
conſequently the hepatica, ſplenica, and meſemerica, commu- 
nicate all together. 

Afterwards the ſplenic artery advances towards the daten, 


in a courſe more or leſs contorted; but before it arrives at that 
viſcus, it gives two or three branches to the large extremity of 
the ſtomach, commonly called vaſa brevia z and one to the o- 
7 NO, named eprploica. | 


Py 


At the ſpleen, tis artery divides into four or five branches 
which 
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which enter that viſcus, after having given ſome ſmall twigs to 
the neighbouring parts of the ſtomach and omentum. 

Arteria meſenterica ſuperior. The ſuperior meſenteric artery 
ariſes anteriorly from the lower portion of the deſcending aorta, 
a very little way beyond the cæliaca, going out a little to- 
wards the right ſide, but bending immediately afterwards to 
the left. , | 

Near its origin, it gives off a ſmall branch, which nila 
into two, goes to the lower ſide of the head of the pancreas, 
and neighbouring part of the duodenum, communicating with 
the inteſtinalis by ſmall arches, and areolæ or maſhes. 

Afterwards it paſſes over the duodenum, between this inteſ- 
tine and the meſeraic vein, between the two laminæ of the me- 
ſentery; and then bending in an oblique direction from left to 
right, and from above downward, by very ſmall degrees, it ad- 
vances toward the extremity of the ilium. By :this incurva- 
tion, it forms a kind of long arch, from the convex fide of 
which a great many branches go out. 

Theſe branches are ſixteen or eighteen in number, or there- 
abouts ; and almoſt all of them are beſtowed on the ſmall in- 
teſtines, ſrom the lower third part of the duodenum to the cæ- 
cum and colon. The firſt branches are very ſhort; and from 
thence they increaſe gradually in length all the way to the mid- 
dle of the arch; the reſt diminiſhing again by ſmall degrees. 

As they approach the inteſtines, all theſe branches commu- 
nicate, firſt by reciprocal arches, then by areolæ and maſhes of 
all kinds of figures; from which is detached an infinite num- 
ber of ſmall ramifications, which ſurround the inteſtinal canal, 
like an cylindrical piece of net-work. | 

Theſe arches and maſhes increaſe in number proportionally 
to the length of the branches; and their hize diminiſhes ra. 
dually as they approach the inteſtines. 

The firſt branches from the convex fide of the meſenteric 
arch, which are very ſhort, ſupply the pancreas and meſocolon, 

K-23 | I and 
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y and eommunicate with the duodenal artery. The laſt branch» 


es.go to the appendicula vermiformis, and ſend a portion of an 


arch to the beginning of the colon. 6 


The conſiderable branches from the concave ſide of the me- | 


ſenteric arch are ſeldom above two or three in number; but 


before they ariſe, a ſmall ramus goes out to the duodenum, and 
gives ſome very ſmall arteries to the pancreas. 


The firſt conſiderable branch from the concave ſide of the 


arch goes into the meſocolon towards the right portion of the 


colon, being firſt divided into two rami; the firſt of which 
runs along the whole ſuperior part of the colon, where it forms 
the famous communication with the meſenterica inferior, and 
might be named arteria was ſuperior. The ather ramus of 
this branch runs down on the right portion of the colon. 

The ſecond principal branch having run for ſome ſpace 


through the meſentery, divides into three rami; the firſt of 


which goes to the lower part of the right portion of the colon, 
where it communicates with the ſecond ramus of the firit 
branch ; the ſecond goes to the beginning of the colon, where 
it communicates with the firſt and to the inteſtinum cæcum. 

The third ramus of this ſecond branch having communicat- 
ed with the ſecond, gives ſmall twigs to the cæcum, appendi- 
cula vermiformis, and extremity of the ileum. Afterwards it 
communicates with the extremity of the arch, or curve trunk 
of the ſuperior meſenteric. 

All theſe communications are by arches and maſhes, as in 
thoſe branches that come from the convex ſide of the arch; 
and it is to be obſerved in general, that all the branches of the 
meſenterica ſuperior are diſpoſed according to the folds of the 


meſentery and circumvolutions of the inteſtines 3 giving off 


branches through their whole courſe, to the laminz of the me- 

ſentery, its cellular ſubſtance, and to the meſenteric glands, 
Arteria meſenterica inferior. The lower "meſenteric artery 

goes out anteriorly from the aorta deſcendens inferior, about. 
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Chap. V. 
a finger's breadth or more above the bifurcation, and below the 
ſpermatic arteries 3 and having run about the length of an inch, 
or ſomething more, it is divided into three or four branches, 
which gradually ſeparate from each other. | 

The firſt or ſuperior branch, about an inch from its origin, 
divides into two rami; the firſt of which runs along the left 
portion of the colon, and forms the communication of the 
two meſentric arteries already mentioned. It may be named 
arteria colica finiftra. The ſecond ramus having communica- 
ted with the firſt, runs down upon the ſame portion of * 
colon. a 
The middle branch having run the ſame length with the 


hrſt, divides into two rami; one of which paſſes upward on 


b IT I 


1 8 


the extremity of the colon, communicating by arches with the 
ſecond ramus of the ſuperior branch; the other runs down on 


.* 
BR 


the extremity of the ſame inteſtine. 

When there is another middle branch, it goes to the arſt 
part of the double curvature of the colon by a like diſtribution 
and communication from above downward. 


+ 
8 


r 


The lower branch goes to the ſecond portion of the colon, 
or to both, when the ſecond middle branch is wanting, and 


ſends up a ramus, which communicates with the foregoing. 
It ſends another conſiderable branch downward, called arte- 

ria hemorrhoidalis interna, which runs down behind the inteſti- 

num rectum, to which it is diſtributed by ſeveral ramifications; 


41 — Fr S 


and it communicates with the arterize hypogaſtricæ. 
Arteriz renales. The renal arteries, called commonly emul- 
gents, are ordinarily two in number, and go out laterally from 


* 
0 ” 6 52 
* „ f 


the inferior deſcending aorta, immediately under the meſente- 

rica ſuperior z one to the right hand the other to the left. 'The 

right is ſituated more backward, and is longer than the left, be- 

cauſe of the venw cava, which lies on the right ſide between 
the aorta and the kidney. 

They run commonly without qiviſion, and almoſt horizon- 

| tally 
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tally to the 1 into the gepteſſions of which they enter 
by ſeveral branches, which form arches in the inner ſubſtance 
of theſe viſcera. | | 

From theſe arches, numerous ſmall rami go out toward the 
circumference or outer ſurface of the kidneys. Sometimes 
there is more than one artery on each ſide; ſometimes this aug- 
mentation is only on one fide, and theſe ſupernumerary arte- 
ries come ſometimes immediately from the aorta, and enter at 
the upper or lower part of the kidneys. It is not uncommon 
#0 find two, three, or four, on each ſide ; ſome, or all of which 
come from the iliac arteries. 


* .,, Ordinarily, the right renal artery paſſes behind the vena ca- 


va and renal vein on the other {ide ; and the left artery, firſt 
behind and then before the vein. Sometimes they ſend branches 
to the glandulz renales, membrana an of the kidneys, and 
even to the diaphragm. 

;  Avterie capſulares. The arteries of the renal lands, which 
may be termed arteriæ capſulares, ariſe from the aorta above the 
arteria renalis, and give out the arteriz adipoſe, which go to 
the fat of the kidneys. Sometimes they come from the trunk 
of the cæliaca. The right capſular artery comes moſt com- 
monly from the arteria renalis of the ſame fide, near its origin; 
the left from the aorta above the renalis. They ſend branches 
to the parts which ſurrround them, and communicate there 
with branches of other arteries. 

Arteriz ſpermatice. The ſpermatic arteries are commonly 
two in number, ſometimes more. They are very ſmall; and 
-g9 out anteriorly from the aorta deſcendens inferior, near each 


other, about a finger's breadth below the arteriæ renales, more 
or leſs, between the two meſentericæ, or between the renales 


and meſentericæ inferiores. Sometimes one is higher, or 
placed more laterally than the other; and . chere are 
two on each ſide. 

They ſend off to the common 1 af the kidaeys 


ima! 
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{ſmall branches named arteriæ adipoſæ; and afterwards they run 
down upon the pſoas muſcles, on the foreſide of the ureters, 
behind the peritonæum. 

They give ſeveral confiderable branches to the peritonæum, 
chiefly to thoſe parts of it which are next the meſentery, and 
they communicate both with the meſentericz and adipoſe. 
They likewiſe tend ſmall arteries to the ureters. 

Afterwards they paſs, in men, through the tendinous open- 


ings of the abdominal muſcles in the vagina of the peritonzum, 


and are diftributed to the teſticles and epidydimis, where they 
communicate with a branch of the iliaca externa. | 

In women they do not go out of the abdomen, but are diſtri- 
buted to the ovaria and uterus, and communicate with branch- 
es of the hypogaſtrica, at the Jagged extremities of the tubæ 
Fallopianre. 1 

Arteria Iumbares. The lumbar arteries go out poſteriorly 
from the inferior deſcending aorta, in five or fix pairs, much 
in the ſame manner with the intercoſtals. 

They may be divided into ſuperior and inferior. The ſupe- 
rior ſend ſmall branches to the neighbouring parts of the dia- 
phragm and intercoſtal muſcles, and ſupply the place of ſemi- 
intercoſtal arteries. Sometimes thoſe pairs go out ry A 1 
common trunk, and not ſeparately. 

They are diſtributed on each fide to the pfoas muſcles, to 
the quadrati lumborum, and to the oblique and tranſverſe muſ- 
cles of the abdomen ; and by perforating the oblique muſcles, 
they become external hypogaſtric arteries. They go likewiſe 
to the verfebral muſcles, and to the bodies of the vertebræ, and 
enter the ſpinal canal through the lateral notches, to go to the 
membranes, &c. forming rings much in the ſame manner with 
the intercoſtals ; and they likewiſe give ſmall FINE to * 
nerven a | 

Arterie ſacre, The arteria ſacra media goes out commonly 
from the back part of the inferior deſcending aorta, at the bi- 

| furcation. 
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furcation. Sometimes it ariſes 1 from the W and 
ſometimes lower from the iliacæ. Sometimes there are two, 
three, or four, in number. The branches of this artery are ra- 
mitted on the os ſacrum, and on the neighbouring parts of the 
peritonæum, inteſtinum rectum, fat, &c.; and enter the canal 
of that bone through the anterior holes, being there diſtributed 
toward each fide. They likewiſe ſend ſmall arteries to the 
large faſciculi of nerves which go out through the holes of the 
os facrum, and they penetrate the inner ſubſtance of that 
bone. The os ſacrum has alſo branches ſpread out upon its 
ſurface, and ſome running through its anterior holes from the 
hypogaſtric artery. 

Arteriæ iliacc. The inferior deſcending aorta ends at the 
laſt vertebra of the loins, and ſometimes higher, in two large 
lateral branches, one on the right hand, the other on the left, 
called arteriæ iliucgæ; each of which is a common trunk to two 
other arteries of the ſame name. This bifurcation lies on the 
anterior and left ſide of that of the vena cava. 

The primitive iliac arteries divaricate gradually as they de- 
ſcend, advancing obliquely toward the anterior and lower part 
ol the oſſa ilium, without any conſiderable ramification, for a- 
bout the breadth of three fingers, except a few very ſmall arte- 
ries that go to the os ſacrum; ſome of which enter by the up- 
per holes, and are diſtributed like the arteriæ facrz, while o- 
thers emerge again through the poſterior holes, and go to the 
neighbouring muſcles, &c. They likewiſe give ſmall arteries 
to the peritonæum, to the coats of the veins, and to the fat ad 
ureters, behind which the iliac trunks paſs. 

The right iliac trunk paſſes firſt on the foreſide of the origin 
of the left iliac vein, and runs down on the foreſide of the 
right vein, almoſt to the place where it goes out of the abdo- 
men, its courſe being there directed more inwardly. The left 
trunk goes down likewiſe before the left vein, but lies a little 
toward the inſide as it leaves the abdomen. 


About three fingers breadth from their origin, and oppolite : 
to 
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to the union of the os ſacrum with the poſterior part of the os 
ilium, each iliac trunk is divided into two ſecondary arteries, 
one external, the other internal. The external artery has no 
particular name; the interhal is termed hypoga/trica, which of- 
ten appears to be no more than a branch of the other, in a- 
dults ; but in young children, and efpecially in the foetus, the 


| hypogaſtric artery looks like the trunk, and the other like a 


branch. 
The ana iliac on each fide runs down on the ihac muſ- 


cle to the ligamentum Fallopii, under which it goes out of the 
abdomen. In this courſe, it gives off only a few ſmall arteries, 
to the peritonæum and other parts near it; but as it paſſes out 
of the abdomen under the ligament, it detaches two conſider- 
able branches, one internal, the other external. 

The internal branch is named arteria epigaſtrica, and goes 


out anteriorly from the external iliaca. From thence it runs 


obliquely upward on the tendon of the tranſverſe muſcle to- 


ward the poſterior part of the rectus, which it reaches about 


two or three fingers breadth above the os pubis. 
Afterwards the epigaſtric artery runs up along the poſtericr 
or inner fide of this muſcle, ſending ramifications to the ten- 


dons of the neighbouring muſcles, &c.; and then loſes itſelf 


by a true anaſtomoſis of ſeveral ramifications, with the mam- 
maria interna. It likewiſe communicates with the inferior in- 
tercoſtals, which are ſpread on the abdomen. 

It ſometimes gives out two particular branches; one of 


* which accompanied by a nerve, goes through the foramen o- | 
_ vale of the pelvis to the triceps mufcles, &c.; the other runs 


down to the teſticles along with the ſpermatic artery, and there 


_ communicates with it. 


The external branch of the outer iliac, or iliaca anterior of 
Sabatier, goes off laterally ſrom the outſide of that artery under 
the ligamentum Fallopii, and from thence to the internal labi- 


um of the os ilium, where it divides into two, and is ramified 
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on the oblique and tranſverſe muſcles of the abdomen, commu- 
nicating with the arteria lumbaris. 

Beſides theſe two branches, the external iliaca gives off a 
ſmall ramus internally under the ligament, which runs to the 
vagina of the ſpermatic rope; and ſometimes another ſmall. 
twig goes from the outſide to the os ilium. 

. Fhe internal iliaca or hypogaſtrica, having run a little more 
than a finger's breadth inward and backward, bends by ſmall 
degrees obliquely forward, and toward the outſide; and, af- 


terwards contracting in its dimenſions, i it ends in the umbilical 


artery, Which ought to be looked upon as a true continuation. 
of the trunk of the hypogaſtrica. 

This arteria umbilicalis aſcends on the fide of — bladder, 
and baving detached ſmall rami to that viſeus and to the neigh- 
bouring parts of the peritonæum, &c. it contracts, and in adults 
is quite cloſed up, above the middle of the bladder. It like- 
wiſe gives branches to the uterus in the female, and to the 
neighbouring parts in both ſexes. Afterwards it aſcends in 


form of a ligament to the umbilicus, where it lies contiguous 


to the umbilical artery on the other fide ; its name being ta- 
ken from its uſe in the foetus. 

From the convex fide of the curvature of the hypogaſtric, 
ſeveral principal branches go out very near each other. Some- 
times they all ariſe ſeparately, fometimes by ſmall common 
trunks, and what is the firſt branch in ſome ſubjects, is only 
à ramus of another principal branch in others; ſo much does 
the number, diſpoſition, origin, and diſtribution cf. theſe 
branches vary in different ſubjects. For this reaſon we think 
it proper to diſtinguiſh them by the following proper names: 


iliaca minor, facre laterales, glutea, ſciatica, pudica communis, ſi— 


die pudica hypogaſtrien, h&morrhoidalis media, and obturatrix. 


The iliaca minor, or ilio-lumbaris, the moſt poſterior of 


theſe branches, and which is often no more than a ramus of 


the glutæa, or of the ſacræ laterales, paſſes behind the muſcu- 
A | | lus 
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tus pſoas, to which it gives twigs, and behind the crural nerve; 
being afterwards diſtributed to the iliac muſcle, and to the 
middle part of the inſide of the os ilium, penetrating into the \4 
ſubſtance of the bone, ſometimes by one hole, ſometimes by | 
NOTE. Ee: 

Arteriæ ſacræ laterales are moſt commonly two in number, 
though ſometimes only one. They come from the trunk of 
the hypogaſtric artery, or from ſome of its largeſt branches, 
and are diſtributed upon the fore part of the os ſacrum; and 
then, by means of the anterior holes, they go to the nerves, 
membranes, Ke. lying withu: that bone. 

The arteria glutza, or iliaca poſterior, is commonly very 
conſiderable, and ſometimes the largeſt - of all the hypogaſtric 


branches. Near its beginning it ſometimes ſends out the iliaca 
minor, and ſometimes the ſacræ laterales. Afterwards this ar- 
tery goes out of the pelvis in company with the ſciatic nerve, 
through the upper part of the great ſinus of the os innomina- 
tum, below the muſculus pyriformis, and is diſtributed in a 
radiated manner to the glutæus maximus and medius. 

In its paſſage, it gives ſome branches to the os ſacrum, os 
coccygis, muſculus pyriformis, the muſcles of the anus, and 
to the neighbouring parts of the inteſtinum rectum, forming 
a particular hzmorrhoidalis interna. It likewiſe ſends twigs 
to the bladder and parts near it; and detaches a long branch 
which runs down with the ſciatic nerve. 

The arteria ſciatica gives, ſirſt of all, ſome branches to the 
muſculus pyriformis, the quadrigemini, the os ſacrum, &c. 
and even to the inner ſide of the os iſchium. It likewiſe de- 
taches a branch which runs under the muſculus quadratus, 
to the articulation of the os femoris. | - 
It paſſes obliquely over the ſciatic nerve; and as it goes 
through the great poſterior ſinus of the os ilium, it detaches 
mall arteries, which are diſtributed to the inner ſubſtance of 
_ «that nerve. Afterwards it runs up in a radiated manner on 
T2 the 
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on the outſide of the os ilium, and is diſtributed to the inner 


ſubſtance of that bone, and to the mulcul glutzi, eſpecially to 
the medius and minimus. 

The pudica communis, called commonly pudica interna, ari- 
ſes ſometimes by a trunk common to it and to the glutæa, and 
gives out two principal branches; the firſt of which paſſes 
through the great ſinus of the os ilium in company with the 
glutza and ſciatica, and then divides into two ram. 

The firſt ramus goes behind the ſpine of the iſchium, be- 
tween the two ligaments which lie between that bone and the 
os ſacrum; and runs on the infide of the tuberculum iſchii, 
all the way to the origin of the corpus cavernoſum penis. 
There it divides into ſeveral arteries, one of which goes to the 
ſphincter ani, under the name of hemorrhoidalis externa. 

The reſt are diſtributed to the neighbouring integuments, t to 
the bulb of the urethra, and to the corpus cavernoſum penis z 
but the laſt of theſe, arteries, or rather the extremity of this 
firſt ramus, runs from behind forward, over the neck of the 
08 femoris, and communicates with 2 branch of the arteria 
cruralis. | | 

The ſecond principal ramus, called commonly arteria pudi- 
ca externa, runs between the bladder and inteſtinum rectum, 
and is diſtributed, in men, to the veſiculz ſeminales, neck 
of the bladder, proſtate gland, and neighbouring Parts of the 
rectum. 

Afterwards it runs under the os pubis on the ſide of a conſi- 
derable vein, which lies directly under the ſymphyſis; and it 


runs along the penis between this vein and a nerve, being diſ- 


tributed in its paſſage to the corpus cavernoſum, and commu- 
nicating with the pudica minor, which comes from the crura- 
lis. In the female a branch of the pudica communis, after ha- 
ving ſupplied che tranſverſe and ſphinQer muſcles with the in- 
teguments, is diſtributed upon the muſcles and ſubſtance of 
the clitoris and outer end of the vagina. A deeper artery be- 

long 
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longs to the clitoris, and ſupplies it ſomewhat in a ſimilar way 
as a correſponding artery does the penis. FRO 

Hæmorrhoidalis media comes from the pudica interna, or 
from ſome of the other large branches. It goes to the lower 
part of the rectum, which it embraces from behind forwards. 
It is more frequent in women than in men : in the former, it 
ſends branches likewiſe to the vagina and bladder; in the. lat- 
ter it ſends branches to the bladder, veſiculæ ſeminales, and 
proſtate gland. 

Arteriæ veſi cales. The bladder is fapplicl with arteries from 
the hxmorrhoidalis media, from the uterina, and from the um- 
bilicalis: but befides theſe, another artery commonly goes off 
from the trunk of the hypogaitrica, and runs to the inferior 
' parts of the bladder, where it divides into branches which run 
to the veſiculz ſeminales, vaſa deferentia, proſtate gland, and 
beginning of the urethra. 

Uterina comes from the under end of the hypogaſtrica z it 
firſt ſends branches to the bottom of the bladder and urethra z 
then it goes to the lower part of the uterus, where 1t divides 
into numerous ſerpentine branches, which are diſtributæd up- 
on the uterus, and which communicate freely with the ſper- 
matic arteries. It ſends like wiſe a branch to the vagina, which 
extends alſo to the bladder, urethra, andtrectum. 

Arteria vaginalis. The arteries of the vagina come from 
the hæmorhoidalis media, from the veſicales and uterina: ſome- 
times a branch ariſes likewiſe from the trunk common to the 
iſchiatica and pudica interna. It goes to the under part of the 
vagina, and communicates with branches which run upon the 
external parts of generation. 

The arteria obturatrix perforates the obturator muſcles, 
from whence it has its name, and goes out of the pelvis at the 
upper part of the ligament of the foramen ovale, having firſt 
ſent a ſmall branch over the ſymphyſis of the os ilium and os 
pubis, to the inguinal glauds and integuments. 
As 
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As it paſſes by the muſcles, it divides, and is diſtributed to 
the pectineus and triceps. It likewiſe ſends out another branch 


which communicates with that branch of the ſciatica that goes 
to the articulation of the os femoris, and gives ſmall arteries 


to the holes of the neck of that bone. According to Sabatier, 
this artery comes ſometimes from the epigaſtric; and Lieu- 
taud has ſeen it ſent off from the external iliac artery. 

Afterwards the hypogaſtric artery ends in the nay 
as has been already faid/ 

Arterie erurales. The iliac artery goes out of the abdomen 
between the ligamentum Fallopii and tendon of the pſoas, at 
the union of the os ilium and 0s pubis; and there it takes the 
name of arteria cruralis. | | 

It ſends off, firſt of all, three ſmall branches; one of which, 
called pudica externa, goes over the crural vein to the ſkin and 
ligament of the penis, and to the inguinal glands, communi- 
cating with the pudica interna. The ſecond goes to the muſ- 
culus pectineus; and the third to the upper part of the ſarto- 
rius. All theſe branches furnith likewiſe the neighbouring an- 
terior integuments. | | 

- Afterwards the crural artery runs down on the head of the 
os femoris; and by taking a particular turn, gets on the inſide 
of the crural vein, about three fingers breadth from where it 
From its origin to this place, it 1 


covered only by the ſkin and fat, and lies on the pectineus and 


IS 
* 


triceps primus. | 
In changing its fituation it ſends out three conſiderablc 


branches, one external, one middle, and one internal. The; 
ſometimes by a ſhort com- 


mon trunk, ſometimes by two, &c. 

The external branch, called circumfexa externa, runs on 
the upper ſide of the the thigh to the crurcus, vaſtus externus, 
rectus anterior, muſculus faſciæ latæ, and glutæus medius; 


ſending up a ramus to the apex of the trochanter, which com- 
a municates 


2 
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municates with the firſt principal ramus of the pudica major 
and ſciatica, as has been already ſaid. 

The middle branch, named profunda, runs down on the in- 
ſide of the thigh between the triceps muſcles; to which it 
cives ſeveral rami, one whereof perforates the ſecond mulcle, 
and is diſtributed to the glutæus maximus, ſemi-nervoſus, ſe- 
mi-membranoſus, biceps, and to the neighbouring integu- 
ments. | 

The internal branch, n circumflexa interna, runs back- 

ward on the quadrigemini, towards the great trochanter; and 
having detached a ramus which goes into the joint of the os 
femoris, it runs, downward, and gives rami to all the muſcles 
that lie on the back fide of that bone, one of which enters the 
bone itſelf on one tide of the linea aſpera. 

Having ſent off all theſe branches, the arteria cruralis runs 


down between the ſartorius, vaſtus internus, and triceps, giv- 


ing branches to all the parts near it. It is covered by the ſar- 
torius all the way to the lower part of the thigh; and it paſſes 
through the tendon of the adductor magnus, a little above the 
internal condyle of the os femoris. Afterwards continuing 
its courſe through the hollow of the ham, it is called arteria 


Veblitea, being accompanied by the vein of the ſame name. 


The poplitea, while in the ham, is covered only by the inte- 
gument, {ending off branches toward each fide, which run up 
upon the condyles, and communicate with the lower ramiſica- 


tions of the arteria cruralis. 


It ſends rami to the joint of the knee, called articulares; and 


theſe are diſtinguiſhed into ſuperior, middle, and inferior; one 


branch at leaſt paſſes between the crucial ligaments. As it 
runs down, it ſends branches to the gaftrocnemii and popliteus; 
and having reached the backſide of the head of the tibia, it 


Eves off two branches, one to each ſide. 


The firſt or internal branch ſurrounds the forepart of the 


head of the tibia, paſſing betw een the bone and internal lateral 
ligament; 2 
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OF THE ARTERIES. Part vi. 


” 
ligament ; and, beſides ſeveral other ramifications, ſends up 
a ſmall branch which communicates with the arteries that lie 


round the condyles of the os femoris. 
The ſecond or external branch runs over the head of 8 fi- 


| bula, ind between the head of the tibia and external lateral li 


gament of the knee, furrounding the articulation all the way to 


the ligaments of the patella, and communicating with tae ; 


branches which lie round the condyles of the os femoris, toge- 


ther with a earth of the firſt or internal ramus. 


Immediately after the origin of theſe two rami, and before 


the poplitea ends, it ſends a ſmall artery down on the back- 

ſide of the interoſſeous ligament, very near the tibia, into which 

it enters by a particular hole, a little above the middle portion 
of the bone. : : 


As the poplitea ends, it divides into two principal branches; 


one of which runs between the heads of the tibia and fibula, 
paſſing from behind forwards on the interoſſeous ligament, 


where it takes the name of arteria tibialis anterior. The ſe- 
cond branch divides into two others; one internal and largeſt, 


called arteria tibialis poſterior ; the other poſterior and ſmalleſt, 


named arteria peronæa poſterior. 
The tibialis anterior having paſſed between the heads of the 


tibia and fibula, ſends ſmall branches upward and laterally. 


The ſuperior branches communicate with thoſe rami of the 


| poplitea which lie round the articulation ; and the lateral 


branches go to the neighbouring parts. Afterwards this ti- 


| bial artery runs down on the foreſide of the interoſſeous liga- 
ment, toward the outſide of the tibia, between the muſculus 
tibialis anticus and extenſor pollicis. 


Having run laterally on the tibia for about two thirds of the 


length of that bone, it paſſes on the foreſide under the com- 
mon annular ligament and extenſor pollicis, to the articula- 


tion of the foot; giving off ſeveral rami both to the right and 


left, which communicate laterally with the tibialis poſte- 
| rior 


— 
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rior and peronæa poſterior, ſo that theſe two bones are in a 
manner ſurrounded by arteries. 
At the joint of the foot it ſends out branches which run be- 


| tween the aſtragalus and os calcis, being diſtributed to the ar- 


ticulation and to the bones of the tarſus. The communications 
are here very numerous on all ſides. 

Having paſſed the fold of the foot, i it ſends off toward both 
ſides other rami, which communicate with the poſterior tibia- 
lis and peronæa; all theſe branches making a kind of circles 
round the tarſus. 

Afterwards the anterior tibial artery advances on the con- 
vex fide of the foot, as far as the interſtice between the firſt 
and ſecond metatarſal bones; between the heads of which it. 
ſends a large branch, which perforates the ſuperior interoſſe- 
ous muſcles, and, joining the tibialis poſterior, forms an arch 
on che ſide of the foot. | 

It ikewife ſends two or three conſiderable branches over the 
other metatarſal bones, which go to the reſt of the interoſſeous 
muſcles, integuments, &c. and communicate with each o- 
ther. 5 

Laſtly, this artery terminates by two principal branches, one 
of which goes to the abductor pollicis and inſide of the great 
toe; the other is ſpent upon the outſide of the great toe, and 
the inſide of the ſecond toe. | | | 

The tibialis poſterior, called likewiſe furalis, runs down be- 
tween the ſoleus, tibialis poſticus, flexor digitorum communis, 


and flexor pollicis giving branches to theſe muſcles, to the 


tibia, and to the marrow of that bone, through a Wen ca- 
nal in its poſterior and upper part. | 

Afterwards it runs behind the inner ankle, communicating 
with the tibialis anterior, and being ſurroun ded by the neighbour- 
ing veins; it then paſſes to the ſole of the foot between the con- 


cave ſide of the os calcis and thenar muſcle, where it divides into 
Vor. III. 1 two 


\ 
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two branches, one large or external, the other ſmall or inter- 
nal. | 5 | 7 
The great branch, or arteria plantaris externa, paſſes on the 
concave fide of the os calcis obliquely under the ſole of the foot, 
to the baſis of the fifth metatarſal bone, and from thence runs 
in a kind of arch toward the great toe, communicating there 
with the tibialis anterior, which perforates the interoſſeous 
muſcles in the manner already CO EE ” 
The convex ſide of this arch ſupplies both ſides of the three 
laſt toes, and the outſide of the ſecond toe, forming ſmall 
communicating arches at the end, and ſometimes at the mid- 
dle of each toe, as in the hand. The concave ſide of the arch 


| furniſhes the neighbouaing parts. 
The ſmall branch, or arteria plantaris interna, having reach- 


ed beyond the middle of the ſole of the foot, is divided into two; 
one of which goes to the great toe, communicating-with the 
"ramus of the tibialis anterior; the other is diſtributed to the 


firſt phalanges of the other toes, communicating . with the 


- ramifications from the arch already mentioned. 


The arteria peronæa runs down on the back-fide of the fibu- 

la, between the ſoleus and flexor pollicis, to which and to the 
neighbouring parts it gives rami in its paſſage. 
Having reached to the lower third part of the fibula, it ſenils 
off a conſiderable branch, which runs in between the tibia 
and that bone, paſſing between their extremities from behind 
forward, below the interoſſeous ligament, and is diſtributed to 
- the} integuments of the tarſus. 

Laſtly, the peronæa continuing its courſe wind, OB 
© the backſide of the fibula, as far as the os calcis, forms an arch 
with the tibialis poſterior, between the aſtragalus and the ten- 
40 Achillis. 

From thence it runs : 6itthrart; and a little above the outer 
ankle it communicates with the tibialis anterior by an r 
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which ſends ſeveral- ſmall ramifications to the neighbouring 
parts. 

In this deſcription of the arteries, we have ſaid nothing of 
the cutaneous anaſtomoſes, which are exceedingly beautiful in - 
the foetus ; nor of the frequent and confiderable communica- 
tions of ſmall arteries upon the perioſteum, which form a de- 

| keate kind of net-work, or rete mirabile. 


H 


Of the VEINS in general. 


3 veins in many particulars reſemble the arteries. 

> "There are ſix; of which two anſwer to the aorta, and 
the remaining four to the pulmonary artery. Some count a ſe- 
venth trunk, by taking in the venz hepaticæ. Their baſis is 
in the auricles of the heart, and their apices in the extremi- 
ties of each branch through all parts of the body, excepting 
one inſtance in the liver; or we may reverſe this order, and 
ſay the veins terminate in the heart. They often run parallel 
with, and accompany, the arteries. 

The fabric of the veins is tender, every where bd diffi- 
cultly ſeparable into diſtinct coats or membranes, like the ar- 
teries; · and the cellular texture ſurrounding them is very ea- 
ſily diſtended. The veins both above and below the heart are 
ſurrounded, except in one place, with muſcular fibres; every- 
where, however, their ſubſtance is lax like the cellular tex- 
ture which joins the arteries to the adjacent parts; the veins 
are, nevertheleſs, every where ſufficiently firm, and do not ea- 
fily burſt with inflated air; being in moſt inſtances ſtronger 
than the arteries themſelves. But they burſt much more eaſi- 
ly in living than in dead animals, as appears from morbid in- 


| ſtances in the arm, face, leg, thigh, &c. They do not pre- 
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ſerve their cylindrical form after having been cut, but collapſe 
together, ſo as to make their capacity appear like a ſlit; ex- 
cept they are ſuſtained, and hindered from thus collapſing, by 
ſome ſtronger cellular ſubſtance placed round them, as we ſee 
in the liver and womb. They are only ſlightly irritable, unleſs 
the ſtimulus be of the chemical or more acrid claſs; for, in 
that caſe, they contract themſelves with a convulſive force 
greater than that of the arteries. They have no pulſation, 
unleſs the venous channel i is ſomewhere obſtructed; or when, 
in dying people, the blood i is thrown back again from the right 
auricle into the deſcending and aſcending cava, or when fall- 
ing back from the brain. 

The veins are much larger than their correſponding arteries, 
having the ſquare of thats, diameter often double or triple, or 
- almoſt quadruple ; as may be feen near the emulgents and 
veſſels of the kidneys. In general, however, the diameter of 
the veins is to that of the arteries as nine to four; yet the ca- 
pacity of the capillary veins but little exceeds that of the arte- 
ries which accompany them. They differ likewiſe from the 
arteries in their diviſion, having more numerous trunks and 
branches; ; for to one artery in the limbs, we uſually meet with 
two veins: and there are many veins, as the external jugular, 
vena portarum, 22 gos, cephalic, baſlic, and ſaphena, wich 
which there are no correſponding arteries. The larger veins 
are alſo branched in a more net-like diſpoſition, by forming 
more frequent anaſtomoſes with one another than the arteries 
do. Many of the veins run near the ſurface of the body, eſ- 
pecially in the limbs, neck, and head: they run along way co- 
vered with little more than the bare ſkin, which is a circum- 
{tance we very rarely obſerve in arteriesz and, for the ſame 
reaſon, they often ſeparate from the arteries; following the 
ſurface of the parts next the ſkin, without their correſponding 
artery, which deſcends to a conſiderable depth, attended in its 


courſe by ſome ſmaller venous branch. In the ſmaller branch- 
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es of the veſſels, where they make net-like diſpoſitions in the 

membranes and the internal fabric of the viſcera, the veins and 
arteries commonly run contiguous one to the other; but here 
the veins have generally a leſs ſerpentine or inſlected courſe 
than the arteries. 

In the larger ſanguineous veins, valves are found in great 
plenty. The innermoſt membrane of the vein being doubled, 
riſes into the cavity of the veſſel like a curtain, {tretching it- 
ſelf farther along the vein every way, ſo as to form what may 
be called a kind of creſcent ; but the baſis, which is the part 
that ſuſtains the weight of the blood, is ſtrongeſt, and grows 
out of the vein in the ſhape of a circular ſegment. The valve 
intercepts a ſpace, of which the outer fide is the vein itſelf, 
and the inner the valve ; which, by its convexity, projects 
within the bore of the vein, ſo the parabolic ſpace or hollow 
mouth of the valve always looks towards the heart. They are 
found in all the ſubcutaneous veins of the limbs, in thoſe of 
the neck, face, tongue, and penis : at the origin of the larger 
branches, there are two, three, four, and ſometimes five of 
them together, while in the ſmaller branches they are only 
ſingle. Theſe valves are wanting in the veins of the deep- ſeat- 
ed viſcera z namely, the brain, lungs, heart, and liver, and 
through the. whole ſyſtem of the vena portarum +. They are 
alſo wanting in the kidneys and womb (except one or two 
valves in the ſpermatic vein); and, laſtly, in thoſe {mall 
blood-veins which are leſs than the twelfth part of an inch in 
diameter. Sometimes, though rarely, they are found in the 
branches of the vena azygos, and at the mouths of the hepa- 

tic and renal veins z where Dr. Haller has ſometimes obſerved | 


4 


a ſort of wrinkles in the place of valves. In the ſmaller ve- _ 


nous branches there are a ſet of long, ſharp-pointed or para- 
bolical valves, of a more extended figure as the vein is ſmall 


„ = 
+ Wriſberg has found them in the vena portarum of many quadru- 
deds. | | 
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er, which ſeem to reſiſt the return pf the blood more power. 
fully than the larger valves. 

The veins have their origin, as we ſaid before, Mia the ter. 
minations of the arteries. They fometimes ariſe by a conti- 
nuation from the inſerted branches, or from a reflection of re- 
curved trunks of the ſmalleſt arteries. Others, again, are con- 
tinued from veins leſs than thoſe which carry blood; and alſo, 
in Dr. Haller's opinion, from the abſorbing veins ; but as . 
abſorption by the red veins is now denied, that opinion muſt 
be rejected. 

That there are veins of a ſmaller claſs, but reſembling thoſe 
which convey blood, appears from the ſame experiments which 
' | demonſtrate the pellucid arteries : thus there are ſmall vein 
in the iris, and in the adnata tunica of the eye'; nor is it to be 
doubted, that, in a healthy body, ſmall pellucid veins may be 
found in the vitreous body of the eye itſelf. Such have been 
ſometimes ſeen by Wriſberg and others, after a fine injection 
or inflammation in the capſules of the lens and vitreous hu- 


mour. 
$ 1. Of the particular Veins. 


Introduction. ThE blood diſtributed to all parts of the 
"body by two kinds of arteries, the aorta and arteria pulmo- 
naris, returns by three kinds of veins, called by anatomiſts 
Dena cava, vena portæ, and vena pulmonartis. | 

The vena cava carries back to the right auricle of the heart 
the blood conveyed by the aorta to all the parts of the body, 
except what goes by the arteriæ coronariz cordis. It receives 
all this blood from the arterial mn! in part directly, 
and in part indirectly. 

The vena portæ receives the blood carried to the floating 
ifoera of the abdomen by the arteria cæliaca and the two me- 
fentericæ; and conveys it to the vena . and from 
- thence to the vena cava, 


The 
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left auriele of the heart, the blood carried to the lungs by the 
arteria pulmonaris. 
| To theſe three veins two others might be added, viz. thoſe 
which belong particularly to the heart, and to its auricles, and 
| the ſinuſes of the dura mater. | 


begin by their extremities in all the parts of the body, and end 
by the trunks carried all the way to the heart, according to 


; the courſe of the blood ; or we may begin by the great trunks, 
E and end by the ramifications and capillary extremities, accor- 
h ding to their ſeveral diviſions and ſubdiviſions. 

This laſt method has been choſen by Winilow ; and may be 
. conveniently followed in giving a general deſcription. But in 
8 purſuing the particular rami and ramifications, the other me- 
. thod ſeems to be the moſt natural, and is that to which the 


preference is given by the profeſſor of anatomy in this univer- 
lity. We ſhall, therefore, in deſcribing the branches, adopt 
the firſt method, and, reverſing Winſlow's, trace them, accord- 
ing to the courſe of the blood, from their extremities to the 
trunks and heart. | oi Beg 
General diviſion of the vena cava. We commonly talk of the 
vena cava in general, as if it were but one vein at its origin, or 
had but one common trunk ; whereas it goes out from the 
right auricle of the heart by two large ſeparate trunks, in a di- 
rection almoſt directly oppoſite to each other, one running 
upward, called vena cava ſuperior ; the other downward, called 
vena cava inferior. | 
It may, however, be faid, that theſe two veins have a ſors 
of continuity, or a ſmall portion of a common trunk, fixed to 
the edges of the riglit auricle; as if three quarters of the cir- 


of a ſmall bladder applied to the edges of the opening thus 
made in the tube. | | 
The 


The venæ pulmonares convey to the pulmonary ſinus, or 


In deſcribing the general courſe of the veins, we may either 


. 
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cumference of a large ſtraight tube were cut off, and the edges 
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The right auricle may be alſo looked upon as a mulſculat 


trunk common to theſe two large veins, and may be called the 
Anus of the vena cava; but, in this reſpect, the name of 1 
frlmonaris agrees ſill better to the left auricle. 


The vena cava ſuperior is diſtributed chiefly to the thorax, 


f head, and upper extremities, and but. very little to the parts 


below the diaphragm. 
The vena cava inferior is diſtributed chiefly to the abdomen 
and lower extremities, and but very little to the parts above 
the diaphragm. | 
| The ancients called the peter vena cava, aſcendens ; and 
the inferior, deſcendens; having regard only to the great tubes, 
and to their diviſion into trunks and branches. Several mo- 
derns have retained theſe names, but in a contrary ſignification, 
to accommodate them to the motion of the blood, which 
deſceryf by the cava ſuperior, and aſcends by the cava infe- 


rior. 


But, to ſnun the miſtakes that may happen in | reports made 


of wounds or other diſeaſes, and of what is obſerved i in open- 


ing dead bodies, and in other caſes of theſe kinds, it is beſt to 

"retain the diſtinction of the vena cava ſuperior and inferior. 
The trunk of each of theſe two veins ſends off, much in the 

flame manner with the arteries, a certain number of principal 


or capital branches, which are afterwards ramiſied in different 
manners. Each trunk terminates afterwards by a bifurcation 


or a diviſion into two ſubordinate trunks, each of which gives 
off other principal branches, ending in a great number of ſmall 
' trunks, rami, and ramifications. 

They have likewiſe this in common to Wem with the arte- 
ries, that the greateſt part of the capital branches are in pairs; 


| as well as the ſubordinate trunks. The ramifications of each 


ſubaltern trunk, taken by it itſelf, are in uneven numbers; but 


they make even numbers, with thofe of the other like trunk. 


The 
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The vena azygos. and ſome other ſmall veins, of which here- 
after, are exceptions to this rule. : 
Before weproceedto the particular deſcription of che theſe 
veins, many of which have proper names, we ſhall give a gene- 
ral idea of their diſtribution, and an enumeration of their 
principal ramifications, in the ſame manner as we did in the 
deſcription of the arteries, and for the ſanie reaſon. But we 


ſhall ſay nothing'of the venæ coronariæ cordis, becauſe they 


are not immediately joined to any other vein, as we ſhall ſee 
in deſcribing the parts of the thorax. We begin by the vena 
cava ſuperior. TO 

Vena cava ſuperior. The ſuperior vena cava runs up from 
the right auricle of the heart, almoſt in a direct courſe-for a- 


bout two finger's breadth, lying within the pericardium, in the 


right fide of the trunk of the aorta, but a little more anterior- 
ly. | a 
As it goes out of the pericardium, it is inclined a little to 
the left hand, and then runs up about an inch, that is, as high 


as the cartilage of the firſt true rib, and a little higher than the 


curvature of the aorta. At this place it terminates by a bifur- 
cation or diviſion into two large branches or ſubordinate trunks, 
one of which runs toward the left fide, the other toward the 
richt. | 

Theſe two branches are named /ubclavie, as lying behind, 


and, in ſome meaſure, under the claviculz, both in the ſame 


manner. They are of unequal lengths, becauſe the trunk 
of the vena cava does not lie in the middle of the thorax, but 
toward the right ſide, where the left ſubclavian ariſes as well 
as the right; and conſequently the left is the longeſt. 

The trunk of the ſuperior cava, from where it leaves the pe- 
ricardium to the bifurcation, ſends out anteriorly ſeveral ſmall 
branches, which ſometimes ariſe ſeparately, and ſometimes by 
ſmall common trunks. Theſe branches are the vena media- 


ſtina, pericardia, diaphragmatica ſuperior, thymica, mamma- 
Vo. III. e U ria 
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ria interna, and trachealis; the laſt'of which go out ſometimes 
behind the bifurcation. ' 

All theſe fmall branches from the trunk of the cava ſupe- 
rior are termed dextræ and their fellows on the other fide, 
called ſiniſtræ, do not ariſe from the trunk, n of its late- 

ral ſituation, but from the left ſubclavia. 

Poſteriorly, a little above the pericardium, the trunk of the 
ſuperior cava ſends out a capital branch, called vena azygos, or 
vena fine pari, which runs down on the right ſide of the bodies 
of the vertebræ dorſi, almoſt to the diaphragm; giving off the 
greateſt part of the venæ intercoſtales and lumbares ſuperiores. 

The two ſubclaviæ run laterally or toward each fide; and 
terminate as they go out of the thorax, between the firſt rib 
and clavicula, immediately before tlie anteriar leren of the 


muſculus ſcalenus. 


The right ſubclavian, which is the ſhorteſt of the two, com- 
monly ſends out four capital branches; the jugularis externa, 


| jugularis interna, vertebralis, and axillaris; which laſt is ra- 


ther a continuation than a branch of the ſubclavia. 
The left ſubclavian being longer than the right, for the rea- 
fon already given, gives off, firſt of all, the ſmall veins on the 


left fide, anſwering thoſe on the right fide that come from the 


trunk of the ſuperior cava, viz, the mediaſtina, pericardia dia- 


| .phragmatica ſuperior, thymica, mammaria interna, and tra- 


chealis. 
Next to theſe ſmall veins called {ni/re, it detaches another 


| finall branch called intercs Malis ſuperior ini ra; and then four 


large branches like thoſe from the right ſubclavian, viz. the ju- 
gularis externa, jugularis interna, vertebralis, and axillaris ; 
which are all termed filre. | 

The external jugular veins are diſtributed chieſiy to the out- 
er parts of the throat, neck, and head; and fend a ſmall vein 
to the arm, named cepbalica, which aſſiſts in forming a large 


one of the ſame name. 
Ihe 


'The internal jugular veins go to the internal parts of the neck 
and head, communicating with the ſinuſes of the dura mater) 
and in ſeveral places with the external jugular veins. 

The yertebral veins paſs through the holes in the tranſverſe 
apophyſes of the vertebræ of the neck, ſending branches to the 
neck and occiput. They form the ſinus venales of theſe ver- 
tebræ, and communicate with the ſinuſes of the dura mater. 

The axillary veins are continuations of the ſubelaviæ, from 
where theſe leave the thorax to the axille. They produce the 
mammariz internæ, thoracicæ, ſcapulares or humerales, and a 
branch to each arm; which, together with that from the ex- 
ternal jugularis, forms the vena cephalica. 5 

Afterwards the axillary vein terminates in the principal vein 
of the arm, called baſ/ica ; which, together with the cephali- 
ca, is diſtributed by numerous ramifications to all the parts of 
the arm, fore-arm, and hand. 

Vena cava inferior. The portion of the inferior vena cava, 
contained in the pericardium, is very ſmall, being ſcarcely 
the twelfth part of an inch on the forepart, and not above a 
quarter of an inch on the back- part. From thence it imme- 
diately perforates the diaphragm, to which it gre the venæ 
diaphragmaticæ inferiores or phrenicæ. 

It paſſes next behind the liver, through the great ſinus of 
thar viſcus, to which it furniſhes ſeveral branches, termed 
vene hepatice. | 

In this courſe it inclines a little toward the ſpina dorſi and 
aorta inferior; the trunk and ramiſications of which it after- 
wards accompanies in the abdomen, all the way to the os ſa- 
crum; the arteria cæliaca and the two meſentericz only ex- 
_ cepted. | x 

Thus the inferior cava ſends out on "aa Ge, © in the ſame 
manner ieh the aorta, the venæ adipoſæ, renales, ſpermati- 
&, lumbares, and, ſacræ. Having reached to the GE s ſacrum, 
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it loſes the name of cava; and, terminating by a bifurcation, 
like that of the defcending aorta, it forms the two venæ iliacæ. 

Theſe iliac yeins having given off the hypogaſtricæ, with 
all their ramifications, to, the viſcera of the pelvis, and to 
ſome other external and internal neighbouring parts, goes out 
of the abdomen, under the ligamentum Fallopii, and there 
take the name of venæ crurales, 

Each crural vein ſends off numerous 5 to al the 
lower, extremity 3 beſides the vena ſaphena, which goes out 
near the origin of the cruralis, and, running along this whole 
extremity, detaches many ramifications all the way to the foot, 
as we ſhall ſee more particularly hereafter. 

We ſhall now trace the yeins in the courſe the blood takes 
ta the heart. 


$2. Veins of the Head and Neck. 


1 Vena jugularis externa anterior. THE firſt branch belonging 


to this vein is formed of branches from each ſide, and runs 


down upon | the forchead, by the name of vena frontalis, anti- 
ently præparata, communicating with its fellow, when ANY 
ſuch vein is found. 015 
The ſecond branch comes along the . corrugator 
ſupercilii and the upper part of the orbicularis, from the ſmall 
or external angle of the eye, after communicating with the 
ena temporalis, and with that vein which runs along the low- 
er part of the orbicular muſcle, with which it forms a kind of 
circle. TEL 
The third branch comes from the orbit j in a minding courle, 
on one ide of che cartilaginous pulley > having communicated 
with the vein of the eye. 
The fourth comes from the root of the noſe; _ commu» 
nicating with its fellow from the other ſide, receives ſeveral 
ſma 2ll veins from the holes of the 0 naſi. | 1 


> 
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At the great or inner angle of the eye, theſe branches unite” . 


to form a trunk, called vera angularit ; which, running down 
near the ſide of the noſe; receives a branch through! the late- 


ral cartilage of the noſe ſrom the internal nares, and another 


which aſcends in a winding courſe from the upper lip. 
Afterwards the vena angularis runs down upon the face in 
a winding manner, receiving branches on each fide from che 
muſcles and integuments. It paſſes next over the lower j jaw, 
near the angle of that n and ne the anterior external 


jugular vein. 0 


While this vein lies upon the face, the branches running in- 


to it communicate with each other, eſpecially one which paſſes 
under the zygoma, behind the os malæ, from the inferior or- 
bitary or ſpheno-maxillary fiſſure z and another ſmall branch, 
which runs along the inferior portion of the orbitary mulcle, 
from the ſmall or external-angle of the eye, where it commu- 
nicates with the rami temporales and frontales. 


It runs next down over part of the lower jaw, between che 
angle and the chin, like a vena maxillaris; and, afterwai ds 
receives ſeveral branches from the anterior, poſterior, and in- 


ternal parts. 


Interiorly, it receives a large branch, which communicates 


with ſome branches of the jugularis interna, and receives ſe- 


veral ſmall rami from the tongue, called vena ranine. The . 
blood from the glandulæ ſublinguales is likewiſe poured info 
it. It receives likewiſe a ſmall branch from the muſculus de- 


4 


preſſor anguli oris, the commiſſure of the lips, and the neigh- | 


bouring parts. F 


The ſame branch which receives the vie Wann Wet 
another form the lateral parts of the ſeptum palati, the amyg- 
dalæ, and the uvula, and receives rami forward from the mem- 
brane which lines the arch of the palate. Another branch 
comes into it from tHe pterygoidæus internus, and muſcles a- 


bout the palatum molle. 
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It is here to be obſerved, that, under the angle of the Jower 
Jaw, t there is a great variety of communications between the 
external and internal jugular veins, and alſo a great _— in 
their diſtribution. 

Almoſt all the ra mibcations, which at this place go into the | 
. jugular vein, ſrom the upper part of the throat and 
face in ſome ſubjects, terminate in other ſubjects in the inter- 
nal jugular ; and ſometimes, one part of them goes to the ex- 
ternal jugular, the reſt into the internal. 

The trunk of the vein, after receiving theſe branches, ad- 
mits another large branch anteriorly from the ſymphyſis of the 
lower jaw, from the maxullary glands, the digaſtric muſcle, the 
chin and upper-lip. 8 

Oppoſite to the cartilago thyroides, it receives 2 waits 


branch, which runs on the anterior or lower part of the mut- 


culi ſterno-maſtoidzi, and communicates, though not always; 
with the jugularis of the other fide. OR 
The ſuperior and inferior tranſverſe branches communicate 


on each fide by branches more or leſs perpendicular, and re- 


ceive a ſmall branch from the muſculus depreſſor lab inferio- 


ris, and platyſma myoides, and integuments. 


© Anteriorly, it receives ſeveral branches from the ſci of- 
the larynx, ſterno -hyoidzi, thyro-hyoidzi, and from the in- 


teguments; and below the larynx, it receives communicating 


branches from the jugularis externa anterior of the other fide. 
Poſteriorly, it receives, 1. A large branch on the ſide of the 
upper part of the larynx, which communicates with the jugu- 


laris 1 interna; and likewiſe with a large ſhort branch .of the 


Jugularis « externa poſteri 107. 2. A ſmall branch, which has the 
fame communication, but which is not always to be found. 
3. Another ſmall branch a little below the lower jaw, which 
communicates with the jugularis externa poſterior. The trunk 


of the vein thus formed ſometimes runs down to open into the 


ſabclayian 
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ſubclavian vein 3 but wal commonly it opens into the com- 
munication of the temporal vein, a little below the j jaw. 

Vena rugularis externa, five ſuperior. The poſterior or ſupe- 
rior external jugular vein runs down from the fide of the head, 
&c. receiving large branches from the neighbouring parts. 

This vein is ar firſt formed by a branch called vena tempora- 


lie, which receives the blood from the temples and lateral 


parts of the head, and likewife from fome part of the occiput: 


and forehead. The temporal vein has ſometimes two infer- 


tions, one into the jugularis interna, and the other into the 
jugularis externa. 
The temporal vein of one ſide communicates above, with its 
fellow on the other ſide ; before, with the vena frontalis; and 
behind, with the vena occipitalis. Oppoſite to the ear, it re- 
ceives a large branch; one ramus of which runs under the 
lower edge of the zygoma, and then returning, communicates 
with another ramus from the fame jugularis, a little below 
the condyle of the lower jaw, forming a kind of areola of a 
roundifh form. / | | 
Behind this condyle, it receives branches from the tem- 


poral muſcle, from the neighbouring parts of the upper jaw, 
and from the inſide of the lower jaw, almoſt in the ſame man- 


ner as the arteries are ſent out. ke 
Only one of theſe branches comes from the muſculus tem- 
poralis and ptergoidzei z communicating with a branch from 
the maſſeter in its paſſage. I 
Having reached a little lower, it paſſes through the parotid 
gland, rceiving a large branch, which communicates with an- 


other branch common to the internal and anterior exter- 
nal jugular veins. Sometimes areolz are ſormed, through 


which the nerves paſs. Theſe open into the trunk by feveral 


branches. Under the angle of the lower jaw it forms commu- 


nications with the anterior external jugular. 
The trunk of the external jugular vein, now formed of the 
external, 
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external; maxillary, or facial, and of the temporal vein, rung 
down between the muſculus platyſma myoides and ſterno ma. 
ſtoideus, being covered by the former, and croſſing over the 
latter. In this couſe it receives poſteriorly the vena occipita⸗ 


lis, which comes from the different parts of the occiput, and 


ſometimes runs into the vena vertebralis or axillaris, &c. It 


likewiſe r receives a ſmall vein, which comes out of the crani- 
um by the poſterior maftoid hole from one of the lateral fi. 


nuſes. This branch goes ſometimes into another vein. 


Alfter receiving a branch from the ſcapula, called maſcularit 


or ſuper-humeralis, it ends in the ſubclavian on the ſame ſide, 
ſometimes in the axillaris, and ſometimes in the union of theſe 


two veins. The right and left do not always end in the ſame 
manner ; for ſometimes the right goes into the ſubclavian, and 


the left into the internal jugular, on the ſame fide. 


At the lower part of the neck it receives the vena cervicalis, 


which comes from the vertebral muſcles of the neck. This 


vein communicates with the humeralis by ſeveral areolæ, or 
venal maſhes; and they are both ramified in different manners. 
Theſe ramifications and communications are in part cover- 
ed by the muſculus trapezius, and communicate likewiſe with 
ſome branches of the vena occipitalis, and with a branch of 
the ſuperior intercoſtal vey which perforates the firſt interco- 
Ital muſcle. 
At its termination, it receives, poſteriorly, a principal 


branch from the muſcles which cover the ſcapula and joint of 
the humerus, commonly called vena muſcularis, and which 
might be named ſuper-humeralis. 


Vena jugularis interna. The internal jugular vein is the lar- 
geſt of all thoſe that come from the head; though not ſo * 


as it ſeems to be when injected. 
It is a continuation of the lateral ſinus, dicks after getting 
through the foramen lacerum of the baſis crani, bends a little, 


the 


0 / 
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the temporal bone. From this it runs along the ſides of the 
rertebtæ of the neck, by the edges of the longus colli, and 
paſſes behind the ſterno-maſtoidzus and omo-hyoidzus, which 
it croſſes, and ends in the ſubclavian vein. . At the top of the 
neck it receives ſmall twigs f from the pharynx and neighbour- 
ing muſcles; Th F 
Farther down it receives another branch, whlah comes Phe" 


the occiput: This branch communicates with another of the 


vertebralis, and, through the poſterior maſtoid hole, with the 
lateral ſinus of the dura mater. This communication is ſome- 
times by anaſtomoſis with a branch of the external jugular, or 


g of the cervicalis. 


Nearly oppoſite to the os hyoides, the internal PSY anc re- 
ceives another branch, which comes from the parotid gland 
and angle of the lower jaw, where it communicates by other 
branches with the two external jugulars. This firſt branch 
receives others from the muſcles of the os hyoides and neigh- 
bouring parts. 

About two fingers breadth lower than the former, it receives 
1 middle-ſized branch, which comes laterally from the larynx, 


and may be named vena gutturalis. 


This guttural vein is formed chiefly of three branches; z the 
loweſt of which comes from the thyroid gland and neighbour- 
ing muſcles ; the middle branch from the larynx, muſculi thy- 


roidzi, &c. ; and the third runs downward from the great 


communication between the two jugulares already mention- 
ed. In this, however, there is ſome variety; and ſometimes 
the left guttural vein goes into the axillaris. 

The laſt branches which i it receives are ſmall, nd come from 


the thyroid glands. 


Vena vertebralis. The vertebral vein accompanies 74 arte- 
ry of the ſame name, ſometimes in one trunk, ſometimes in 
teveral ſtems, through all the holes of the tranſverſe apophy- 


fes of the vertebra colli, all the way from the great foramen 


Vol. III. X occipitale, 
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occipitale, after communicating with the occipital veins and 
fmall occipital ſinuſes of the dura mater. {a 
At firſt, it receives the veins from the vertebral ſinuſes, 


bhich are rather numerous, and placed one above another, all 
the way from the occiput downwards, communicating freely 


with each other and with thoſe on the oppoſite fide; and at 
the foramen magnum occipitis, there is a communication be- 


| tween them and the occipital ſinuſes of the dura mater. 


At the top of the neck it receives a branch, which comes 
through the poſterior condyloid hole of the os occipitis from 
the lateral ſinus of the dura mater; but we cannot always 


| diſcover it. 


As this vein runs through the holes in che tranſverſe apophy- 
fes, it receives branches anteriorly from the anterior muſcles 
of the neck, and from the ſmall anterior muſcles of the head. 

Other branches come likewife from the muſculi tranſverſa- 
les and vertebrales colli at the back part of the neck. 

About the third or fourth vertebra of the neck, the verte- 


bral vein ſends off a branch, which paſſes out between the ver- 


tebræ, and carries down part of the blood from the neck: this 
communicates again with the trunk of the vertebral vein, 9 


with the ſubclavian. 


The trunk of the vein chabert runs down through the | 
holes in the tranſverſe proceſſes of the vertebræ colli, receiv- 
;ng branches in its paſſage from the neighbouring muſcles. At 
[the under part of the neck it leaves the vertebræ, and ends in 
the upper and back part of the ſubclavian vein. 


$ 3. Peins of the Superior nenne! 


- p 


The veins of the extremities run in two ſets, one following 
the arteries, the other running immediately under the ſkin; 
we ſhall trace them from their origins to their terminations in 
the ſubclavian vein. | 


In 
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In general, the external or ſuperficial veins of the fore-arm 
are larger than the internal; but they are accompanied only 
by ſmall arteries : Whereas the deep veins accompany large 
arteries. 

Vena bafilica. This vein takes? its origin by fer branches 

which come from the convex ſide of the carpus; one of which 
named by the antients /aluatella, comes from the fide of the 
little finger next the ring- finger, having firſt communicated 
with the cephalica, by means of the venal areolz conſpicuous 
on the back of the hand. In the other fingers this vein fol- 
ows nearly the ſame courſe with the artery. 
After receiving theſe branches, it runs along the ulna, be- 
tween the integuments and muſcles, a little towards the outſide, 
by the name of cubitalis externa, communicating with the veins 
called profunda, ſatellites; and cepbalica. Near the inner con- 
dyle, it receives a branch which runs up along the inſide of 
the fore- arm, near the ulna, communicating with the mediana 
major. Having reached the inner condyle, it receives a vein 
called mediana baſilica, which opens into it obliquely. | 

Afterwards the baſilica runs up along the inſide of the os 
humeri, between the muſcles and integuments, forming many 
communications with the vena profunda, ſatellites, and cepha- 
lica, and receiving branches from the muſcles and integu- 
ments. | : 

Below the neck of the os humeri, near the hollow of the 
axilla, the baſilica receiyes two or three conſiderable veins 
which'come up from the ſides of the brachial artery. 

Theſe veins, which often terminate in the profunda ſuperi- 
or, communicate with the bafilica and cephalica. They fol- 
low the courſe of the trunks of the arteries, and have the ſame 
names. At that part of the elbow where the artery divides 
they unite, but afterwards ſeparate and reunite ſeveral times, 
ſurrounding the trunk of the brachial artery at different dif- 
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tances, and communicating freely with each other. Theſe 
veins might be called venæ ſatellites arterie brachialir. 

Behind the tendon of the pectoralis major, the baſilica re. 
ceives a conſiderable branch, which runs up in company with 
the trunk of the brachial artery from the neighbouring muſ- 
cles on both ſides. This vein is named e han, or 
profiends fuperiar. | 

It receives at laſt, under the head of the os humeri, a large 
branch, which paſſes almoſt tranſverſely round the neck of 


| that bone, from behind inward, and from within forward, 


coming from the muſcles on the outſide of the ſcapula, particu- 
larly the deltoides, and communicating with the venæ ſcapu- 
lares externæ. This branch may be named vena ſub-humeralis 
or articularis, as the artery is which lies both in the fame place; 
both of them having much the ſame courſe. | 

| This articular vein receives two principal branches; one of 
which runs along the inſide of the bone, from which, and from 
the perioſteum, it gets ſmall veins. The other lies at the mid- 


dle of the arm betweeen the bone and the 1 and commu- 


nicates with the cephalica. Fly . 
The baſilic vein having reached the ſide of the head of the 
os humeri, terminates in the trunk of the vena axillaris, which 
may be conſidered as a continuation of it. 

The antients termed tne baſilic vein of the right arm the 
vein 2 the liver, or rena hepatica brachii ; and that of the left 
arm, the. vein of the ſpleen, or vena ſplenica brachii. It has 
ſometimes a double termination, by a branch of communica- 
tion with the trunk of the axillaris. | 

Vena cephalica. The vena cephalica receives, at the extre- 
mity of the radius, branches which correſpond with thoſe of 
the radial artery. Theſe branches form numerous arecolæ, 
which communicate freely with each other. 

A particular branch comes into it, which runs more or let: 


ſuperficially between the thumb an * e by the name 0! 


5 cephalics 
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 cophalica pollicis. The peo receive branches from the inter- 
oſſeous muſcles and integuments, and communicate with the 
vena ſalvatella. 7 3 

From the under part of the fore-arm the oak of the vein 
runs along the radius between the muſcles and integuments, 
receiving branches from both ſides, which communicate with 
other branches of the ſame vein, and with ſome of the baſilica, 
forming areolz much in the ſame manner as we ſhall afterwards 
find the ſaphena does in the lower extremity. That part of 
the vein, which lies on the fore-arm may be looked upon as 2 
radialis externa. 

Having reached a little below the fold of the arm, it re- 
ceives a large branch, which may be called medrana cephalica. 
This comes up obliquely from the middle of the fold of the 
arm, under the integuments, and over the tendon of the bi- 
ceps. Theſe two medianæ are ſent off in an angle, the apex 
of which is turned downward. The mediana cephalica ſome- 
times receives a long branch called radialis interna, which lies 
almoſt parallel to the radialis externa. 

The two median veins are ſent off from a trunk which may 
be called mediana major, or longa, to diſtinguiſh it from the o- 
ther two. This trunk runs up from the fore-arm between the 
_ cephalic and baſilic veins, communicating with both in its paſ- 
ſage by many branches. At the part where it ſplits into the 
two branches already named, a branch opens into it called vena 
eubitt profunda. This comes from the neighbouring muſcles, af- 
ter having communicated with the other veins of the fore-arm. 

A little below the external condyle of the os humeri, it re- 
ceives a branch poſteriorly, which comes down between the 
muſculus brachialis and the upper portion of the ſupinator 
longus, after bending between the os humeri and anconæus ex- 
ternus, and communicating with ſome branches of the baſilica. 

The cephalica runs next up along the outer edge of the ex- 


rernal portion of the biceps; communicating ſeveral times 
with 
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with the vena baſilica, and receiving ſmall rami on each fide, 
from the neighbouring muſcles, fat, and ſkin. Some branches 
go into its upper part, which lower down were fent off from 
its trunk. | 
It runs 6 between the deltoid and large pectoral 7 
: - muſcles, communicating in its paſſage with a branch called 
[mall cephalic, and terminates in the vena axillaris. 

Hena axitlaris. This vein, formed by all the veins from the 
ſuperior extremity, receives, above the axilla, the venæ thora- 
cicæ; one of which is ſuperior, called alſo mammaria externa; 
and the other inferior. It likewiſe reccives rami from the 
muſculus ſubfcapularis, teres major, teres minor, ſupra- ſpi- 
natus, latiſſimus dorſi, ſerratus major, pectorales minor et 
major, and from the glands of the axilla; and ſometimes 
communicates by a ſmall branch with the vena baſilica. 

Afterward, the laſt veins which it receives are the muſcula- 
res, which come from the middle portion of the muſculus tra- 
pezius, from the angularis, infra-ſpinatus, and ſubſcapularis ; 
and as ſome of theſe branches came from the ſhoulder exteri- 
orly, others interiorly, the venz ſcapulares are diſtinguiſhed 
into external and internal. | | 

The axillary vein, having received the branches mentioned 
| above, paſſes between the firſt rib and the clavicle, where it 
* gets the name of ſubclavian; it then paſſes before the anterior 

portion of the muſculus ſcalenus; while it lies in the neck, it 
receives the branches already deſcribed, from the head, neck, 
and upper part of the thorax; and at laſt meets with its fel- 
Jo on the oppoſite ſide, to form the vena cava ſuperior. | 
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ena peftorales interne. The pectorales internæ, are ſmall 
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\ 


the ſternum and parts near ic, including the diaphragmaticæ 
ſuperiores, or pericardio-diaphragmaticz, mediaſtinæ, mamma- 
rie intern, thymicæ, N and gutturales or trachea- 
les. 4 


All theſe ſmall veins are divided into right and leftz ot 
theſe are both diſtributed much in the ſame manner; but they 
differ in their terminations, becauſe of the n in the 
bifurcation of the cava ſuperior. 

The right vena mediaſtina opens aden into toe trunk 
of the ſuperior cava, a little above the termination of the * 
gos; the left goes into the ſubclavian. 


The right ſuperior diaphragmatica, or e 


matica, goes anteriorly to the union of the two ſubclavian 


veins, or beginning of the ſuperior cava; and is formed by 


ſeveral branches from the upper, fore, and back parts of the 
pericardium, communicating with thoſe of the left diaphrag- 
matica, and accompanying the nerve of the ſame name. The 


left ſuperior diaphragmatica goes into the left ſubclavian a lit- 


tle below the termination of the mammaria. 
The right internal mammaria ariſes from the upper and 
back part of the recti muſcles of the abdomen; here it com- 


municates with the epigaſtric vein by feveral ſmall branches. 


It paſſes afterwards into the thorax under the cartilage of the 


laſt true rib, and receives {mall branches from the mediaſti- 
num, while others come through the integuments from be- 
tween the ribs. At the upper ſurface of the diaphragm it 


receives a branch which communicates with the diaphragma- 
tic veins. The trunk thus formed, runs up within the thorax, 
behind the cartilages of the ribs, near the edge of the ſternum, 
in company with the artery of the ſame name; and terminates 
at laſt in the beginning of the vena caya ſuperior, but fre- 
quently in the ſubclavian Vein. 


The left internal mammaria terminates cc] in the 
| | | left, 
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left fubclavian, i to the cartilage: or anterior extremity 


Part Vi, 


of the firſt true rib. | 
The right vena thymica, when it terminates ſeparately, 


goes into the union of the two ſubclaviæ; and whep it is 
wanting, the thymus, from whence it takes its name, ſends 


branches to the gutturalis or ſome other neighbouring vein, 


The left vein of the ſame name goes to the left ee al- 
moſt oppoſite to the ſternum. 


The right pericardia ſeems: to go . into the termina- 


tion of the right ſubclavian, than to the trunk of the ſuperior 


cava; but in this there are many varieties. It comes from the 
upper ſide of the pericardium, and other neighbouring parts. 
The left pericardia goes ſometimes into the left ſubclavian, be- 


fore the mammaria; and ſometimes into the mammaria or 
diaphragmatica ſuperior on the ſame ſide. 


Ihe right gutturalis or trachealis goes into the upper part of 
the union of the ſubclaviz, above the mammaria of the ſame 
fide, ſometimes more backward, and ſometimes into the ſub- 


clavia. It comes from the glandulz thyroidææ, trachea arte- 
ria; muſculi ſterno-hyoidzi, thymus, and glandulæ bronchia- 


les. It communicates by lateral branches, more or leſs contort- 


with the internal jugular vein; and ſometimes, by another 
branch, with a ſmall vein, which the internal jugular receives 


from the glandula thyroides. The left gutturalis goes into the 
upper or poſterior part of the left ſubclavian ncar its-termi- 
nation F | 

The ſmalleſt nvertial poſters veins aa not always terminate 
Fob yg but have ſometimes a ſmall common-trunk, eſpe- 
cially on the right ſide; and of all theſe ſmall veins, the mam- 
maria interna is the moſt conſiderable. 

Vena azygos, and venæ intercoſtales. The vena azybos; or 
833 pari, is very 1 and ariſes from the 1 fide 


of the thorax internally. / 


For at the back part of the diaphragm, it communicates, by 


2 very ſenſible anaſtomoſis, ſometimes with the vena renalis, 
ſometimes with a neighbouring lumbar vein,  fometimes im- 
mediately with the trunk of the cava inferior, and ſometimes 
otherwiſe. 

Winſlow has ſeen this vein Cai large, reſtmblinz the 
trunk of the inferior cava, from the origin of the renales to 


the diaphragm; the true cava being through all this ſpace ve- 


ry narrow, or of the ſize of an ordinary azygos: 


From the left ſide of the thotax it runs acroſs the ſpine, and 
afterwards aſcends on the right ſide of the vertebra dorfi and 
aorta, and before the intercoftal arteries. 

At the top of the thorax it is bent forward over the . 


of the right lung; forming an arch which ſurrounds the great 


pulmonary veſſels on that ſide, as the arch of the aorta does 
thoſe of the left fide, with this difference only, that the cur- 
vature of the azygos is almoft directly forward, whereas that 
of the aorta is oblique. It opens poſteriorly, a little above as 


pericardium, into the top of the ſuperior cava: 


To the above deferiptiofx of this vein we may add the fol- 


— 


lowing : 

The azygos begins at the under part of the Gong receives 
a large branch, which perforates the muſcles of the abdomen : 
after having been ramified between their different planes, it 
communicates with the like ramifications of the laſt or two 0 laſt 


intercoſtal yeins. 
Sometimes it receives e's vena diaphragmatica inferior, and 


alſo a branch formed by the firſt venæ lumbares dextræ. 


Theſe communications between the laſt intercoftal and firſt 
lumbar veins are very irregular, being ſomerimes by a ſeries 
of oppolite angles, ſometimes by areol#, ſometimes by a re- 
ticular texture, &c. Sometimes the extremity of the vena a- 


zygos communicates either mediately or immediately with the 


vena adipoſa, and even with the vena ſpermatica. 
Vol. III. 5 'E 25 * The 
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g The azygos receives likewiſe the left intercoſtal veins, but 
ſeldom the whole number; for the ſuperior veins go com- 


monly into the left ſubclavian, by a vein ſomewhat ſimilar to 
the azygos, but much ſmaller. The inferior intercoſtal veins, 
to the number of fix or ſeven, more or leſs, run over be- 
tween the aorta and vertebræ; from the ſubſtance of which, 
and from the oeſophagus, they receive capillary twigs in their 
way to the azygos. 1 

Sometimes the lower left intercoſtals paſs into a common 
trunk, which runs up along the left ſide oſ the vertebræ, and 
then croſſes over behind the aorta to open into the azygos. 
Sabbatier calls this trunk the demi az ygos. 

There! is ſometimes an entire azygos on the left ſide, which 
opens into the arch of the ordinary azygos. 


As the azygos runs up in the right fide of the thorax, it re- 


ceives the inferior intercoſtal veins on that fide, one coming 
from each ſeries of intercoſtal muſcles. Theſe veins run along 
the lower edges of the ribs, after having perforated the muſ- 
cles by branches which come from the poſterior and external 
part of the thorax. 

"They communicate with the venæ thoracicz, and moſt 
commonly with the mammaria interna; and laſtly, more or 
teſs with each other, by perpendicular branches, near r the po- 
ſterior extremities of the ribs. 
| Afterwards the azygos admits into the extremity of the arch 
which it forms before it terminates, a trunk common to two 


or three ſmall veins, called interco/tales ſuperiores dextre, which 


bring back the blood from the firſt three ſeries of intercoſtal 
muſcles, and from the neighbouring part of the pleura. 


Theſe intercoſtal veins communicate with other branches 


which come through the intercoſtal muſcles from the ſerratus 


ſuperior poſticus, ſerratus major, &c. and they run along the | 


interſlices between the ribs, communicating with the vent 


mammariz. 
They 


fo % 
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They likewiſe take in branches from the vertebral muſcles 


and canal of the ſpine, where they communicate with the ve- 


nal circles or ſinuſes, which bring back the blood from the 
medulla ſpinalis. ; 

Laſtly, the vena azygos receives two or three ſmall veins 
into the top of the arch, one of which comes from the aſpera 
arteria; the others partly from the aſpera arteria, and partly 
from the bronchia, by the name of vere bronchiales, accompa- 
nying the ramifications of the bronc! ial artery. It apens at 
laſt into the back Pore. « of the ſuperior cava, a little above the 
pericardium. 

Vena ſubeluviana. The ſubclavian vein is formed 1 chiefly by 
veins from the head, neck and arms. It paſſes over the inſer- 
tion of the. anterior ſcalenous muſcle, between the clavicule 
and firſt rib. 

The right 1 which is the {ſhorteſt of the two, com- 
monly receives four capital branches, viz. the jugularis exter- 
na, jugularis interna, vertebralis, and axillaris, of which laſt 
the ſubclavian may be looked upon as a continuation. 

The left ſubclavian being longer than the right, becauſe the 


vena cava, into which both open, lies in the right ſide of the 


thorax, receives firſt the-four capital branches, correſponding 
with thoſe already mentioned, as going into the right ſubcla- 
vian. Next to theſe, it receives a vein, ſomewhat ſimilar to 
the vena azygos, called intercoftalis ſuperior, which is formed 
of branches coming ſometimes from five or ſix of the ſuperior 
intercoſtal muſcles, &c. theſe communicate with the other 
intercoſtals. The intercoſtalis ſuperior receives the left bron- 
chial vein. The ſubclavian receives alſo the ſmall veins cor- 
reſponding with thoſe of the right fide, going into the trunk 


of the ſuperior cava, viz. the mediaſtina, pericardia, dia- 


phragmatica ſuperior, thymica, mammaria interna, and tra- 
chealis. And beſides all theſe, it receives the termination of 
the thoracic duct, to be afterwards deſcribed. | 
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After admitting the branches mentioned above, the two ve- 
nziſubclavianz unite at the upper end of the thorax, near 
the cartilage of the firſt rib, and form the vena cava ſuperior, 
which receives the vena azygos, and runs down about an inch, 
ſomewhat inclining to the right fide ; at this part it enters the 
pericardium, and deſcends nearly in a direct courſe for about 
two finger's breadth, in an ordinary ſized perſon, being ſitu- 
ated on the right ide of the aorta, but a little more anterior- 
M. It opens at laſt in the upper part of the right auricle. 


Fg 


4 5. Fein of the Chylopuietic and offitant Chylopoietic Viſcere. 


* 


Vena meſaraica minor, or hemorrhzidalis interna. The blood 
ſent out by the cæliac and two meſenteric arteries is returned 
by veins, which, as in other pars of the body, are much lar- 

- ger then the arteries. 

A branch runs up from the rectum and left portion if 6 
colon. The beginning of this branch communicates with other 
hæmorrhoidal veins at the end of the rectum. The ramifica- 
tions of this vein are very numerous, ſurrounding the inteſ- 
tines, and forming arches like thoſe of the arteries. It ſeems 
likewiſe to communicate by fome capillary twigs with the left 
[permatic vein. 1 | 

This vein! has been named hamorrhoidalis, from the tumours 
called hæmorrboider, which are often found at its beginning 
next the anus. The word interna is added to diſtinguiſh it 
from the hæmorrhoidalis externa, which goes to the vena hy- 
pogaſtrica, but communicates with the interna by capillary 
ramifications. The name of meſaraica minor agrees to it very 
well, becauſe of its fituation with reſpect to the infericr 1 me- 
1 ny which i is FO leſs than the ſuperior. | 

237 £1 I HARRY Af; 


Pd 


— 


After returning ht blood from the parts e . 
it unites with a part of the branch deſcending from the left 
part of the arch of the colon. This is formed by many ramifi- 
cations which communicate with a branch of the great meſa- 
raica, with the ramifications of the gaitro-epiploica Fa 
with thoſe of the neighbouring epiploica. 9 

Ata ſmall diſtance from its termination, it receives eng 
the duodenum a vena duodenalis, which is ſometimes more 


conſiderable than one which paſſes into the great trunk of the 


yena portæ. 

The ſmall mefaraic vein is one of the three principal branch- 
es of the vena portz, opening commonly into the termination 
of the vena ſplenica, and fometimes into the beginning of the 
great trunk of the yena portz. | 

Vena ſplenica. The ſplenic vein is one of the three ** 
branches of the vena portæ, and may be ſaid i in ſome meaſure: 
to be a ſubordinate trunk of that yein. It runs. tranſverſely, 
from the left to the right ſide, firſt along the lower ſide of the 
Pancreas, near the poſterior edge, and then under the duo- 
denum. iiroms 

In this courſe it receives ſeveral veins, viz. the yena coro- 
naria ventriculi, pancreaticz, gaſtrica, or gaſtro-epiploica 1 
niſtra, and epiloica ſiniſtra. It likewiſe often receives the hæ- 
morrhoidalis interna, already deſcribed. : 

The vena ſplenica begins by branches which run in a wind- 
ing courſe, after running through the whole length of the 
ſpleen, almoſt in the ſame manner as the ſplenetic artery. It 
1s into the moſt poſterior of theſe branches that the veins are 
received from the great extremity of the ſtomach, formerly, 
known by the name of vaſa brevia, which communicate with 
the coronaria ventriculi and gaſtrica ſiniſtra. 5 

In its paſſage i it receives, at the ſmall extremity of the- pan- 
creas, a vein called epip/oica ſiniſtra, becauſe it comes from the 
left ſide of the omentum, where it communicates with the hæ- 
| | morrhoidalis 
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194 OF THE VEINS. | Fat vi. 


| Wörthoidalis interna. When this vein is wanting, the branch . 


of the left gaſtrica ſupplies its place. It ſometimes goes to 
the moſt anterior branch, which the ſplenica receives From 
the ſpleen. : | 
The left gaſtric or gaſtro-epiploic vein, coming from the 
convex {ide of the great extremity of the ſtomach, goes into 
the left extremity of the pancreas. 
In its paſſage, it receives ſeveral branches from both ſides 


l of the ſtomach, which are diſtributed by numerous ramifica- 


tions, forming many areolæ, and communicating with the 
branches of the coronaria ventriculi. 

The venæ pancreatic are ſeveral ſmall branches ſent into 
the ſplenica from the under edge of the pancreas. There are 
other ſmall pancreatic veins which do not open into the ſple- 
nica, as will be found in the deſcription of the gaſtro· coliea, 
one of the branches of the great meſaraic trunk. 

The coronaria ventriculi, ſo called becauſe it ſurrounds 


more or leſs the upper orifice of the ſtomach, runs along the 


fmall arch of that viſcus from the pylorus, where it joins and 
becomes continuous with the vena pylorica. In its paſſage, it 


receives ſeveral rami from the ſides of the ſtomach, Which 


there form numerous areolæ, and communicate with the veins 
of the great arch. 

It terminates very often in \ the beginning of the ſple- 
nica, and ſometimes in the left ſide of the beginning of the 
great trunk of the vena portæ, behind the hepatic artery ; and 


in that caſe it is the moſt conſiderable of all the ſmall veins 


that go into the great trunk: 
Vena meſaraica major. The blood is returned from moſt of 


the branches of the ſuperior meſenteric artery by a vein called 


meſaraica or meſaraica major, which runs up to the inferior 
vena portz, and appears in ſome meaſure to form it. As it 
runs along it forms an arch almoſt like that of the artery, 


which is likewiſe ramified on both the concave and (convex 
des z 
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kdes 3 but not ſo regularly : : returning the blood from, the ſmall 


inteſtines, the cecum, and right Portion of the colon. 

Into the concave fide of the meſarais vein, paſſes a brangh 
called by Riolan vera relle, which runs from the beginning 
of the colon, croſſing onc of the branches of the ſuperior me- 
{-uteric Artery. 

This cæcal vein is formed by two arches the W of 
which communicates with the lower branch of the vena gaſtro- 
colica - the other receives ramifications from the inteſtinum 
cecum and appendicula vermiformis, and communicates. be- 
low with other-branches of the great melaraic vein. 


Afterwards the trunk of the mefaraica paſſes over the ſu- 


perior meſenteric artery, to which it adheres very cloſely ; but 
previous to this it receives ſeveral branches into the convex fide 
of its arch almoſt in the ſame manner with the artery; but 
with this difference, that frequently the branches do not end 
immediately in the vein in ſo great numbers; and each of 
them is formed by many more ramilications. | 

The trunk of the great meſaraic vein receives ſometimes op- 
poſite to the gaſtrica, a particular branch from the omentum, 
called epiploica dextra. But almoſt immediately after at deſcends 
over the meſenteric artery, it gets the addition of two. large 
branches very near each other, which paſs behind and under 
the artery, coming from the jejunum and part of the ilium by 
numerous ramifications, which form arches and areolæ like 
thoſe of the artery. | 


The trunk of the great meſaraic vein running farther, re- 
ceives a vein which may be called ge/tre-colica z this is formed 


of two branches, one ſuperior, the other inferior. 
The ſuperior branch of the vena gaſtro-colica receives the 


galtrica, or gaſtro-epiploica dextra, which comes from the 


great curvature of the ſtomach, communicating with the gaf- 
trica ſiniſtra. It alſo admits ſmall veins from the head of the 
Pancreas. In its paſſage, it gets likewiſe branches from the 
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m_ or THE VEINS. di 
| 8 and omentum; and communicates with the pylorica, 
cCoronaria ventriculi, &c. and ſometimes it receives the pylo. 
_ 

The inferior branch of ihe vena Ss a which may be 
called colica dextra, comes from the upper part of the colon, 
and then from the right portion .of that inteſtine, where it is 
divided archways, and communicates with the great branch of 
the colica anterior, and with a branch of the vena cælicalis. 

The laſt particular branch running into this trunk is called 
by Riolan wen colicu. It opens into the anterior part of the 
trunk, before it joins the artery, and comes directly from the 
middle of the colon; and here it is formed of branches from 
the right and left, which communicate with others by arches. 

On the left fide it communicates with the ſuperior or def- 
© cending branch of the hæmorrhoidalis, at on che right, with 
the former branch of the meſeraica. 
© The vein, after having been diſtributed like the artery, runs 
through thoſe parts of the meſentery and meſocolon which be- 
long to the ſmall inteſtines, the cxcum, and right portion of 
| the colon ; it paſſes next over the trunk of the arteries, receiv- 
| ing in its way the ſplenic vein, and terminates at laft i in the 
vena portz. 

The vena portæ inferior appears to be a continuation of the 
trunk of the vena meſeraica major. The ſplenica is a capita! 
branch of that trunk; and the hæmorrhoidalis interna has 
| ſometimes a common termination with the ſplenica, and ſome- 
times is no more than a branch of that vein. In ſome ſubjects 
the meſeraica major and ſplenica appear to end by an equal u- 
nion in the trunk of the inferior vena portæ, and in others the 

: Hemorrhoidalis ends in the very angle of that union. 
Vena portæ. The inferior vena portæ, after being formed 
of the ſplenic and meſenteric veins, receives into its trunk ſe- 
veral ſmall rami, which are commonly the venæ eyſticæ, he- 
. patica 
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. | patica minor, Sl” duodenalis, and ſometimes the ear. 
ca dextra, and coronaria ventriculi. 
| All theſe ſmall veins ſometimes end ſeparately ; and ſomes 
« times part of them go into the vena portz by ſmall common 
» ' trunks. It ſometimes happens that ſeveral of them do not go 
p immediately into the trunk of the vena Porte, but into one of 
2 the branches which form it. 
The trunk compoſed of the two W and ſplenic 
, wins, paſſing on, receives the vena gaſtrica, or gaſtro-epiploica 
4 dextra, and the coronaria ventriculi, but theſe often go into 
« ſome of the larger branches: | 
8 The duodenal vein, commonly called vena inte 1 goes 
n into the great trunk near the cyſticæ, and ſometimes into the 
; ſmall common trunk of theſe veins. It comes chiefly from 
b the inteſtinum duodenum, and receives likewiſe ſome rami 
from the pancreas. There is another vein called alſo duodena- 
5 lie, which terminates in the gaſtrica of the ſame ide. 
5 The vena pylorica terminates in the great trunk, almoſt op- 
p poſite to the end of the cyſticæ, and ſometimes goes into the 
” right gaſttica. It paſſes over the pylorus from the ſhort arch 
7 of tre ſtomach, where it is joined by anaſtomoſis with the co- 
| ronaria ventriculi. 5 
The cyſtic veins run along the veſicula fellis from its bot- 


tom to its neck; and as they are commonly no more than two 
in number, they are called cyſicæ gemellz, a name given like- 
wiſe to the arteries which accompany them. They go into 
the right fide of the great trunk near its end, ſometimes ſepa- 
rately, ſometimes by a ſmall and very ſhort common trunk. 
The ſmall hepatic vein is commonly a branch of one of the 
cyſticz, or of their common trunk. | | | 
The large trunk of the vena portz inferior or ventralis, is 
ſituated under the lower or concave fide of the liver, and j join- 
ed by an anaſtomoſis to the ſinus of the vena portæ hepatice, 


Vor. III. | Z ſequently 
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wi OF THE VE INS. Part VI. 
ſequently at a good diſtance from the left extremity. From 


thence it runs up a little obliquely from left to right, behind or 
under the trunk of the arteria a its length being about 


ve finger's breadth. 


At the head of the pancreas, this trunk may be ſaid to begin 
by the three branches already deſcribed. 

The laſt portion of this vein may be termed vena ports hepa= 
zica, ſuperior or minor, the trunk of which is commonly 
known by the name of /inus ven portarum. The other por- 
tion may be called wena porte ventralis, inferior or major. 
The vena portæ may be conſidered as made up of two large 
veins, joined almoſt endways by their trunks, from each cf 
which the branches and ramifications go out in contrary or 
oppoſite directions. One of theſe parts comes from the ſto- 
mach and inteſtines, with the fpleen and pancreas, and has 
been already deſcribed ; the other goes to the liver. 


$ 6. Veins WE: the 3 Extremities. 


Tre blood is ea from the inferior extremities by a ſu- 
perficial and deep fet of veins, in a manner ſomewhat ſimilar to 
that which we have deſcribed in the ſuperior extremities. Of 
the ſuperficial veins we find one called ſaphena major, and an- 
other called /#$hena minor. The deep veins have the ſame 
names with the arteries which they accompany. 

Vena ſaphena major. This begins at the great toe, then runs 
between the firſt two metatarſal bones, irregularly under the 
' ſkin towards the inner ankle. 

At the great toe it receives a kind of tranſverſe arch over 
the metatarſus, which communicates by ſeveral branches with 
an arch lying on the joint of the tarſus, and gets others 
from the toes. This arch receives likewiſe another branch, 

which runs down behind the outer ankle, having communi- | 
cated witi-the vena tibial externa. 


"4 


Vader 
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Under the inner ankle, it rect ives a branch inward and for- 
ward, which runs under, and in ſame meaſure accompanies, 
the anterior , tibial artery. Interiorly, it receives another 
branch at the ſame place, which paſſes up from the ſole of 
the foot, communicating with the external tibial vein by irre- 
gular arches. This in its paiſage receives branches from the 
toes. | | „ | 

At the lower part of the tibia, the ſaphena receives a con- 
ſiderable branch, which runs obliquely from the outer ankle, 
being formed of ſeveral rami, which communicate with each 
other, and with the trunk of the ſaphena. 

A little higher, it likewiſe receives from the fore-part of 
the tibia ſome branches coming from the perioſteum and 
bone, and communicating with other branches to be de- 
{cribed. | | 
/ Afterwards the trunk of the great ſaphena runs upon the 
inſide of the tibia, lying always near the ſkin ; at the middle of 
the tibia, a vein forms an arch which communicates at both 
ends with the trunk of the large vein. A branch running up 
from the outer ankle along the integuments of the tibia, and 
communicating with the faphena, paſſes into this arch. At 
the upper part of the bone, it receives branches forward, out- 
ward, and backward. : 

The anterior branches come from the integuments on the 
upper part of the leg; the poſterior, from thoſe which cover 
the gaſtrocnemii, and communicate with the little ſaphena; 

and the external branches come from the fat and integuments. 

From the leg the ſaphena paſſes along the inſide of the knee 
and afterwards along the thigh, as far as the middle of the ſar- 
torius muſcle ; and here it receives from the ſame ſide ſeveral 
branches, which in their paſſage communicate with each o- 
ther. | | 

The vena ſaphena paſſes afterward to the forepart of the 
thigh, having been covered in all its paſſage by ſkin and fat 


2 onhy- 


* 
en 5 x 5 0 4 E l * rr i : 4 
« 0 4 #5 n * v# 7 2 * 75 9 . 
5 ; 22 * * * e r 1 3 
; , ALE RIP & f ks oaks: ; 3 
5 N 5 N > JS 2 2 * * 
. * = - r TREE, 8 8 % 4 1 


1 1 5 
A le Te 
n 


ops 


—* 
2 


- 
Sa IS 
$4 "& 23 + SER 


3 


22 
N 


8 
2 2 
nn 


rn 
DID 
_ 7 
n 


— 


Ms + 
r 
WA. SER 


Ke 
» * oy >a 


9 


3 


4 
1 E n "nh 1 od Wo the My 
r ( 1 K. 8 * hah 
* TPO . o 2 17 0 r : 
A. OR * at Ck \ 3 > ins 25 a 2 W 
r BY 4 Are abt: 4 n 
5 1 n 2 2 A do. = n * 


2 * "pa 
„ * 


1 2 
2 


8 We 

n 

r . 
— 


88 


82 nd 


* bp 
n 2 


* 


— 
* n 
— 3 * 1 


% 


n 
r 


5 


ns 
2 


R N 
CTT 
8 8 2 4K 642 4 * * N 


Wee 


n 


r 


. 
* —_—_ = EI 


* 2 


2 d RY OY LAT l 
. 


VL BTR 


2 
8 


„ r 
E 
88 "A ay 


r 


— i 


/ 


180 OF THE VEINS. Chap. Vl, 


only. At the groin it receives branches from the inguinal 
glands and neighbouring parts: theſe ſorm free communica- 
tions with each other. It opens at laſt into the top of the fe- 
moral vein. | | | 

Vena faphena minor. The vena ſaphena minor returns the 
blood from the outer fide of the foot by many ſmall branches, 


which communicate freely with each other. From this part 


it runs up on the outſide of the tendo Achillis; and next be- 
tween the gaſtrocnemius externus and ſkin. | 
Immediately above and below the ham, this vein receives 
branches, which likewiſe communicate with each other, and 
with the ſaphena major. 
At the ham, a branch forms. : a communication between it 
| and the crural vein, receiving ſmall anaſtomoſing branches 
in its aſcent. It terminates at Jaſt a little above the ham in 
the trunk of the yena poplitea. 
Vena tibialis anterior. From the extremities of the anterior 
tibial artery, the correſponding vein returns, firſt by a number 
of origins: but theſe, at the bottom of the leg, unite into one 
trunk; which, however, ſoon ſplits again into two or three 
branches, that ſurround the artery at different diſtances by 
ſmall. communicating circles. A particular branch which 
communicates with the vena tibialis poſterior, perforates the 
interoſſeous ligament from behind forward, and opens into 
the trunk of the vein at the bottom of the leg. 
At the upper end of the leg the vein receives ſmall ſuperfi- 
cial branches from the head of the tibia and fibula, which 
come from the joint of the knee, communicating there with la- 
teral branches of the vena poplitea. Ir then perforates the 
head of the interofleous ligament, and terminates in the vena 
Poplitea. | | 


Vena tibialis paſterior. From the ſole of the foot the venz | 


plantares return after being formed of ſeveral tranſverſe arch- 


and 


es, which communicate with each other and with the ſaphena, 


© att. 
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and receive ramifications! from the toes, nearly in the ſame 
manner as the arteria plantaris. | 


The venæ plantares form a trunk, which niſi on the in- 
fide of the os calcis, and then behind the inner ankle as high: 
as the ham. At the lower part of the leg, it communicates 
with a tranſverſe branch of the ſaphena, and with the anterior 
tibial vein, in the manner already deſcribed; then receives 
branches from the muſculus tibiahs poſticus and the long flex- 
ors of the toes. | 
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Afterward the poſterior tibial vein runs up between the ſo- 
leus and tibialis poſticus, receiving branches from each of 
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them. It is formed ſomewhat in the ſame manner as the ti- 
bialis anterior, of two or three branches, which, as they run, 
ſurround the correſponding artery, by ſmall communicating 
circles formed at different diſtances. 
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It receives near its termination a branch, called ſuralis, ; a 
from the gaſtrocnemii and ſoleus; and opens at laſt into the A 
rena poplitea, a little lower than the tibialis anterior. 4 

Vena peronca. The vena peronæa is likewiſe double, and E 
ſometimes triple. It runs up on the inſide of the fibula, al- 4 
moſt in the ſame direction with the arteria peronza, which it 3 
likewiſe ſurrounds at different diſtances, by communicating | E 
branches after the manner of the tibialis n and like it, ; 4 
ends in the vena poplitea, 3 

It runs up from the foot to near the joint of the knee, com- 4 
municating ſeveral times with the tibialis poſterior, and re- I 
ceiving ramifications from the neighbouring portions of the L 
muſculi peronzi and long flexors of the toes. 3 

The firſt of theſe communications make the venz plantares, 7 
in ſome ſubjects, to appear rather to go into this vein, than in- 3 
to the tibialis poſterior, where they commonly terminate. 3 

Vena peplitea. The vena poplitea, formed of the three large 4 
veins laſt deſcribed, but appearing to be a continuation of the E 
tibialis poſterior, runs up immediately behind the muſcle of 1 
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the ſame name; at the lower part of which it receives ſeveral 
ramifications from each fide, which divide and unite again in 
different ways and degrees before they terminate. 


Near the internal condyle of the os femoris, the poplitea re- 


ceives ſome lateral branches from the extremities of the neigh. 


Houring muſcles, eſpecially thoſe of the ſemi-nervoſus, ſemi. 


membranoſus, &c. A branch, which comes off from the trunk 


a little way below, and runs along the peronous longus, like- 


wiſe goes into it. 
It alſo receives ſeveral other branches; one of which comes 
laterally between the outer condyle and the biceps, having been 


ramified in the ſame manner with the artery. Another branch 


runs up on the back-ſide of the gaſtrocnemii muſcles from the 
tendo Achillis; then it goes forward, receiving ramifications 
from the beginning of theſe muſcles. And now running up 
between the two condyles, it receives branches from the flex- 
or muſcles of the leg, from the lower and poſterior parts of 
both vaſti, and from the fat which lies above the interſtice of 
the rwo-condyles. A little above the ham, it gets the name of 
weren vein. | — ED 
The crural vein runs up between the biceps and other flex- 
ors of the leg, cloſely accompanied by the crural artery; be. 
tween which and the inner condyle of the os femoris it is fi 


tuated. A little above the ham it receives the vena ſaphena 


minor from the back part of the leg. Near about the ſame 
place the crural vein ſends out a branch which runs up on the 
ſide of the trunk covering the crural artery, as high as the up- 
per extremity of the vaſtus internus, where it is again united 


to the trunk by anaſtomoſes; but ſometimes this trunk takes its 
origin in the upper part of the leg. 
It has the name of vena ſciatica from the ſciatic nerve which 


it accompanies. The trunk of the vein runs now up on the 
thigh behind the crural artery, till it gets oppoſite to the tro- 
a minor, where it reccives the circumflexa externa, Cir- 

h cumflexa 


2 branch which comes down along the inſide of the criſta of 
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cumflexa interna, and profunda a : the diſtribution of 
which is ſimilar to that of the correſponding arteries. In this 


courſe, other ſafall veins run in from different parts of the 


thigh ; but theſe have no particular names. 

About an inch below Poupart's ligament, the crural vein 
receives the ſaphena major; and then gets branches from the in- 
guinal-glands, the muſculus pectineus, and parts of generation. 
Theſe are termed pudice externe, and evidently communicate 
with internal veins of the fame name. After this the trunk of 
the vein goes into the abdomen under Foupert 8 ligament, on 
che inſide of the correſponding artery. 


$ 7. Peins of the Pelvis. 


Vena iliaca externa. After the crural vein gets from under 
Poupart's ligamentum, it is called vena iliaca externa; this re- 
ceives ſeveral mall rami from the neighbouring lymphatic 
glands. 

On the inſide, after it gets into the abdomen, it receives 


the vena epigaſtrica z which runs down along the back part of 


the muſculi recti, from which it chiefly comes; but receives 
alſo branches from the broad muſcles of the abdomen, which 


penetrate from without inwards : near its termination, it gets 


imall branches from the conglobate glands. 

h The beginning of the vena epigaſtrica runs downward, from 
the ramifications of the mammaria, with which it eommuni- 
cates, accompanying the epigaſtric artery. At the inſide of 
the epigaſtric vein, a branch is ſometimes. received from the 
muſculus obturator internus, where a communication is alſo 
made with the vena obturatrix. | 

Near the end of the former vein, the iliaca externa receives 
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branches extgriorly from the muſculus iliacus, the ſuperior part 
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the os ilium; and admits others on each ſide; from the late. 


ral and poſterior and lower portions of the muſculi abdominis 


from the muſculus iliacus, &c. So that the external ihac vein, 
| lying on the pſoas and iliac muſcles, receives almoſt the ſame 


branches with the artery of the ſame name, and follows the 
fame courſe. | 
After admitting the bikes already mentioned, the trunk 


of the vein joins a large vein. from the cavity of the pelns ca cal- 


led vena iliaca interna, or hypogaſtrica. | 

Vena iliaca interna. The hypogaſtric or internal iliac vein, 
runs behind the artery of the ſame name, making the ſam: 
kind of arch; into which the following branches open. 

Of the branches which form the hypogaſtric vein, we find 
firſt a large branch, running from the lower part of the os ſa- 
crum; and two or more which come upward through the 


notch of the os ilium from the buttocks, anus, neighbouring 
portion of the muſculus pectineus, and from the external parts 
of generation, nearly in the ſame manner with the artery 


which accompanies them. 
'The veins that come from the anus, are termed hemorrhi- 


' ales externa; and thoſe that come from the parts of gener 
tion, pudice internæ. The external I;emorrhoidales communi- 

_ cate with the internal veins of the ſame name, which go to 
the vena meſaraica, one of the branches of the vena portz. 


The hypogaſtric vein receives branches which come into the 
pelvis, above the ſuperior ſacro-ſciatic ligament; and before 
they come in, they are ramified chiefly upward and downward. 

Within the pelvis it receives a large branch called vera cbtu- 
ratrix, which comes through the foramen thyroideum from 
the obturator muſcles, adductores femoris, and e 


- 
0 


The vena obturatrix, after i it perforates the acces, receives 


0 


q 


1 Chap. VI. OF THE VEINS. 185 : 
| : . 

e of the obturator internus, and from the os ilium, near its ſym- Y 
$, phylis with the os iſchium. | I 
» Interiorly, the fame obturator vein receives another branch, A 
fo which comes from the ureters, bladder, and internal parts of 
e generation in both ſexes. It communicates with the ſperma- 6 
tic veins, and is more conhderable in women than 1 in men. . 

k Into the poſterior or convex part of the arch, the iliac vein $ 
| receives a branch from the ſuperior lateral part of the os ſa- 1 
crum, which comes from the muſculus ſacer, or lower part of 

the multiſidus ſpinæ, and other muſcles near it, and from the 4 

cavity of | the bone, paſſing through the firſt great hole. 4 

A little lower, on the ſame ſide, it receives another, which 1 

comes much in the fame manner with the former, through the 3 


ſecond hole ; Re 
Into the external lateral part of the fame arch, a little ante- 


"> 


. 4 4 SABRE. pt ant 5 
7 DL, AE 
. 4 1 1 . 1 5 


riorly, 1t receives a large branch, which runs behind the great 


* 


ſciatic ſinus, and comes from the muſculi glutæi, pyriformis, 
and gemelli. After receiving theſe different branches, it 


3 * wo 6 . 2 


joins the external iliac vein. 


3 


Vena iliaca communis. T he hypogaſtric vein, running up in 


2 
N 
28 ” _— 


the pelvis, joins the external iliac to form the common 11i- 


Barry Su et 


nc vein, in the ſame manner that the iliac arteries are con- 
nected with the aorta ; but the union is about a finger's breadth 


* 8 eh \ > 


8 
n 


lower than the bifurcation of the aorta. 

The external vein in adults feems to be in a line with the 
common iliac, and the hypogaſtrica only a branch; but in the 
fetus there is a conſiderable variation. 

Theſe veins follow nearly the courſe and diſtribution of the 
1hac arteries, except that the hypogaſtric vein does not receive 
the vena umbilicalis. The external iliac veins lie more or leſs on 
the infide of the arteries, in the manner already ſaid ; but the 
hypogaſtric veins, in the bottom of the pelvis, lie almoſt be- 
ind the arteries on tlic ſame fide. 3 
Vor. III. | A a _ To 
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", 
"Io the common trunk of the iliac veins, and ſomettae to 
the origin of the iliaca externa, a particular branch comes in 


from the muſculus pſoas, iliacus, and quadratus lumborum; 
ſome of which communicate with the laſt lumbar vein. 


5 


$ 8. Veins om the Back-part of the Abdomen and Loins. 


Tk two common iliac veins unite to form the vena ca- 
va. Into this union, and often into the end of the left iliaca, 


the vena ſacra goes in, having accompanied the artery of 


the fame name in its diſtribution to the os ſacrum, to the 
nerves which lie there, and to the membranes which cover both | 
fides of that bone. 5 

The extremity of the trunk of the vena cava, lies in ſome ſub- 
jects behind the origin of the right iliac artery; in others, it 
is the left iliac vein which paſſes there, and conſequently croſ- 
ſes the right ihac artery. The cava paſſes up through the ab- 


domen on the forepart of the lumbar vertebrz, and on the right 


fide of the aorta. « 


It receives poſteriorly the venæ lumbares; which commonly 
end in pairs, in the ſame manner as the coreſponding arteries 
go out from the aorta. Theſe may be divided into ſuperior and 
inferior veins. | 
Their terminations vary in different manners. Gombtinits 
the cava receives a branch from each ſide below the firft ver- 
tebra of the loins, which, like a common trunk, receives the 
lumbar veins. This branch communicates with the azygos. 

Sometimes a conſiderable branch comes into the lower ex- 
tremity of the cava, near the union, chiefly on the right fide ; 
which, having run down between the bodies and tranſyerſe 
apophyſes of the vertebræ, receives the venæ lumbares, and 
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. 


Sometimes a like branch goes to the beginning of the left 


vena iliaca; and having run down on that ſide in the ſame 
manner, admits the lumbares. This branch likewiſe commu- 
nicates with the a2ygos, and with the ſuperior or deſcending 
ramus lumbaris. 

The venæ lumbares on one ſide communicate by tranſverſe 
branches with thoſe of the other fide, an ikewiſe with each 
other by branches more or leſs longitudinal. The firſt and 
ſecond often go to the azygos, and thereby they communicate 
with the intercoſtal veins. 

The lumbar veins come from the muſcles of the abdomen, 
quadratus lumborum, pſoas, iliacus, &c. and they receive 
mall branches in their paſſage from the ſubſtance of the bo- 
dies of the vertebræ. They get branches forward from the 
neighbouring vertebral muſcles, and from the canal of the 


ſpine, and communicate with the venal ſinuſes in che ſame 


manner as the intercoſtals do. 


Having got as high as the arteriæ renales, the vena cava re- 


ceives the veins of the fame name, termed formerly venæ e- 


mulgentes, and which are the largeſt of all the veins that go to 


the cava inferior, from the beginning to the part where it runs 
behind the liver. | | | 

The right renal vein is the ſhorteſt, and runs up a little ob- 
liquely becauſe of the ſituation of the kidney. The left vein, 
which is the longeſt, croſſes on the foreſide of the trunk of the 
aorta, immediately above the ſuperior meſenteric artery, and 
both veins accompany the renal arteries. | 
They receive the venæ capſulares which come from the 
glandulæ renales, and branches from the venæ adipoſe which 
come from the fatty covering of the kidneys ;z and ordinarily 
the left renal vein receives the left ſpermatic vein. 

A little below the renal veins, the trunk of the cava receives 


anteriorly the right vena ſpermatica. The left ſpermatic vein 
Aa 2 7 5 goes 


ss "OF THE VEINS. Part vl. 


* 


goes commonly; though not aways to the left men Both 
veins accompany the correſponding arteries. N 

In their paſſage, they receive ſeveral ſmall branches on each 
dae, from the peritonæum and meſentery; where they ſeem 
to be joined by anaſtomoſes with the venæ een and 
conſequently with the vena portæ. 

They ſometunggbring a conſiderable branch over the iliac 
muſele, which is formed of two others; one ramus runs 
down from the membrana adipoſa of the kidneys, the other 
runs up on the laſt mentioned muſcle. 

. About the fame height with the ſpermatic vein, the inferi- 
or cava receives poſteriorly, in ſome ſubjects, a branch which 
runs downward, after communicating with the vena azygos. 
Sometimes this branch goes into one or other of the renales, 
and appears to be a true e of the extremity of the 
azygos. 8 
Behind the liver tlie vena cava receives the venæ diaphrag- 
maticæ or phrenicæ, which come from the diaphragm, and 
appear chiefly on its lower ſide, one towards the right hand, 
the other towards the leſt. The right vein is more backward 
and lower than the left. The left comes partly from the pe- 
ricardium, and partly from the diaphragm; and ſometimes 
they receive rami from the capſulz renales, which correſpond © 
with branches ſent out by the arteriæ phrenicæ. 
The inferior cava paſſes next through the poſterior part of 
the great fiſſure of the liver, penetrating a little into the ſub- 
ſtance of that viſcus, between the great lobe and the lobulus 
Spigelii; being, however, covered but very little, on the 
backſide, by the fubſtance of the liver, aſter it reaches the lo- 
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In its paſſage, it receives commonly three large branches 


called Vene hepatice, Eich are ramiſied in the liver. Some- 
times there are only two, and ſometimes four. 


ST" > non 
22 2 es «<a = 
wats a y % <4 Ste 4+ 


. © ava 


ä 
83 > 


Beſides 


1 * 
EAT 
\ _ "API 
_- — 


FFI 4 — y Tas 
& 1 \ xg 


—— Sa 
ay . 


— WW 


2 nag we BY 27 

$, ” Ws , bs 

2 
r 


= 


wh TS 


LY, 


- 
* 


——— — bo . — 
r 


K. 
” 
* 
*. 
. 
- 
bY 


. . 
5 - i; EY 
Fas 7 
* a , 
U 
+ T4 
b 7 
LR 4 
5 ; 


7 : 


NV 


1 1 


v 


— 

— — 

I. — 
— 


D Lizavs Scutp? 


Chap. VI. OF THE VEINS. 189 


Beſides theſe large branches, it receives ſome other ſmall 
ones, either before, or immediately after, it enters the liver; 
which, according to ſome anatomiſts, anſwer to the branches 


of the hepatic artery, as the large branches do to thoſe of tho 


vena portæ. | 

In the foetus, as the vena cava paſſes by the liver, it receives 
the ductus venoſus, which communicates with the ſinus of the 
vena portz, and in adults is changed to a flat ligament. 

The vena cava having received theſe branches, perforates 
the tendinous portion of the diaphragm and the pericardium 
and, running about a quarter of an inch within the pericardi- 
um, opens into the under part of the right auricle. 


EXPLANATION 8 of Tas. XV. and XVI. 


TAB. XV. Repreſents the Heart and Bland 
veſſels. 


A, The heart. 

B, The aorta aſcendens. 

C, A trunk from which the right ſubclavian and right carotid 
arteries are ſent off. (Thoſe on the left fide come off ſepa- 
rately.) The ſubclavian artery pafles over to the arm behind 
the ſubclavian vein. The carotid artery runs up to the head, 
partly covered by the internal jugular vein. 


D, 'The facial artery, which ſends off the coronary arteries of 


the lips. 

E, The deep temporal artery. 
1 The deſcending aorta. 
6, The right common iliac artery, which divides into the ex- 


C 


ternal and internal iliacs. : 
H, The femoral artery, which is a continuation of the exter- 
nal iliac artery. 
V The anterior tibial artery, ſending branches to the forepart 


of the leg and upper part of the foot. 
1. The 
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1, The frontal vein running down to form 

2, The facial vein. _ 

3, Deep temporal vein. 

4, Occipital vein. 

5, The external jugular vein. 

6, The internal jugular vein, lying on the outer and fore part 
of the common carotid artery. 

7, An arch on the palm of the hand, which runs partly to 

8, The radial vein, and partly to 

9, The ulnar vein. The two laſt veins run cloſe 7 the ſides 

of their correſponding arteries. 

Io, The bephalic vein. 

11, The baſilic vein cut. On the left ſide it is entire. 

I2, Branches running up to form 

13, The humeral vein. 

14, The external thoracic veins running along with their ar- 
teries. [N. B. In many parts, the veſſels are ſo ſmall, that 
one trunk muſt repreſent both artery and vein.] 

15, The axillary vein. | 

16, The ſubclavian vein, receiving the jugular and other veins 
from the head and neck. 

17, The vena cava ſuperior. 

18, Veins from the upper part of the foot, forming 

19, The anterior tibial vein, which lies cloſe by the ſide of the 

_ correſponding artery. | 

20, The venæ profundæ femoris 

21, The upper part of the vena ſaphena. 

22 The femoral vein. 

23, The common iliac veins, formed of the external and in- 

ternal iliacs. 5 

24. Vena cava inferior. 

25, The renal veins covering the arteries. 


26, The diaphragmatic veins. ; 
| TAE. 
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TAB. XVI. Exhibits a Back-w1ew of the Bloods 
veſſels. 

A, The occipital veſſels. 

B, The deep temporal veſſels. 

C, The cervical veſſels. 

D, The ſcapulary veſſels. 

E, FE, Deep humeral branches a eee wich others at 
the elbow. 

G, The poſterior interoſſeous veſſels. 

H, Intercoſtal veſſels. . | 

J Arteriz and venz glutez.- 

K, Sciatic veſſels. 

L, Arteria et vena poplitea. 

A, Poſterior tibial veſſels. 

N, Fibular veſſels. 
N. B. The veſſels being ſo ſmall, both vein and artery are 


repreſened by one trunk. 


CH: A VE 
Of the ABSORBENT SYSTEM. 


| Deer the diſcovery of the principal parts of this ſyſtem, we 
| are chiefly indebted to Aſelius, Pecquet, Rudbeck, Jo- 
lye, and Bartholine. Some of the veſſels of which it conſiſts 
had indeed been ſeen and mentioned by their predeceſſors, but 
it was in too curſory a manner to give them any title to the 
diſcovery. Thus the lacteals had been ſeen in kids by Erafi- 


ſtratus, who. calls them arteries, as we are informed by Galen: 
And 


$92 . © OF. THE VEINS: Part VI, 
And the thoracic duct had been ſeen by Euſtachius, Who 
ſpeaks of it as a vein of a particular kind; (ice ene de 
Vena fine- Pari.) | | | 
In 1622, Aſellius diſcovered thoſe veſſels on the meſentery, 
which, from their carrying a milk-like fluid, he denominated 
lafteals. This diſcovery being made by opening a living dog, 
anatomiſts were thence encouraged to make experiments on 
living animals; and Pecquet, on. opening a dog in the year 
1651, found a white fluid mixed with the hlood in the right 
auricle of the heart. Suſpecting this fluid to be chyle, he en- 
deavoured to determine how it got from the lacteals into the 
heart: this he found was by means of the ductus thoracicus, 
which he traced from the lacteals to the fubclavian vein ; and 
thus he clearly proved the exiſtence of that duct which we 
now conſider as the trunk of the ſyſtem. Juſt before this time 
the lacteals had been ſuppoſed to terminate in the liver; con- 
formably to the idea which the phyſiologiſts of that period had 
adopted about the uſe of this organ, which from the authority 


of the older anatomiſts, they believed was the viſcus hæmato- 
poeticum. | 
In the years et and 1652, Rudbeck, Jolyffe, and ban 
line, diſcovered the other parts of this ſyſtem, which from their 
carrying a tranſparent and colourleſs fluid, are called the /ym- 
phatic veſſels. | 
Aſter this period, Nuck, by his secs of the lymphatic 
glands; Ruyſch, by his deſcription of the valves of the 
lymphatic veſſels; and Dr. Meckel, by his accurate ac- 
eount of the whole ſyſtem, and by tracing thoſe veſſels in ma- 
ny parts where they had not before been deſcribed, greatly in- 
creaſed our knowledge of this ſyſtem. 
Beſides theſe authors, Drs. Monro and Hunter have called 
A the attention of the public to this part of anatomy, in their 
e concerning the diſcovery of. the office of the lym- 
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Chap. VII. ABSORBENT VESSELS. 103 


| When the lymphatic veſſels were firſt ſeen and traced into 
the thoracic duct, it was natural for anatomiſts to ſuſpect, that 


as the lacteals abſorbed from the cavity of the inteſtines, the 
lymphatics, which are ſimilar in figure and ſtructure, might : 


poſſibly do the ſame office with reſpect to other parts of the 
body: and accordingly, Dr. Gliſſon, who wrote in 1654, ſup- 
poſed theſe veſſels aroſe from cavities, and that they were ab- 
ſorbents; and Frederic Hoffman has very explicitly confirmed 
the doctrine. But anatomiſts in general were of a contrary o- 
pinion 3 for from experiments, particularly ſuch as were made 
by injections, they thought, that the lymphatic veſſels did not 
ariſe from cavities, and did not abſorb, but were merely conti- 
nuations from ſmall arteries. The doctrine, therefore, that 
the lymphatics like the lacteals, were abſorbents, as had been 
ſuggeſted by Gliſſon and by Hoffman, has been revived by Drs. 
Monro and Hunter, who have controverted the experiments 
of their predeceſſors in anatomy, and have endeavoured to 
prove that the lymphatic veſſels are not continued from arte- 
ries, but are abſorbents. | 
To this doctrine, however, ſeveral objections have been 
ſtarted, particularly by Haller, (Elem. Phyſ. I. 24. § 2, 3.); 


and it has been found, that before the doctrine of the lympha- 


tics being a ſyſtem of abſorbents can be eſtabliſhed, it muſt firſt 


be determined, whether this ſyſtem is to be found in other a- 


nimals, beſides man and quadrupeds. Dr. Monro and Mr. 


Hewſon claim the merit of having proved the affirmative of 
this queſtion, by diſcovering the lymphatic ſyſtem of birds, 


fiſh, and amphibious animals. See Phil. Tr. v. 58 and. 59. 
See alſo Monro on Fiſhes. | | 


Section 3 Of the Abſorbent Syſtem in general. 


Tux abſorbent ſyſtem conſiſts of the lacteals, the lympha- 
tie veſſels, the thoracic duct, which is their common trunk, and 
the glands called cong/obate. | I Pr 
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The lacteals begin from the inteſtinal tube, and can for the 
moſt part be ſeen in a dog or other large quadruped that is kil- 
led two or three hours after eating, when they appear filled 
with a white chyle: but they do not always convey a fluid of 
this colour; for, even in a dog, if opened long after a meal, 
they are found diſtended with a liquor that is tranſparent and 
colourleſs like the lymph ; and in birds the chyle is never found 
white, but always tranſparegt ; theſe veſſels, therefore, might, 
with as much propriety, be called the /ymphatics of the inteſtines. 
The lymphatic veſſels are ſmall pellucid tubes. that have 
now been diſcovered in moſt parts of the human body: 
the fluid they contain is generally as colourleſs as water.z.a cir- 
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cumſtance which procured them at firſt the name of ductus a- 
queſt , and afterwards that of vaſa lymphatica. The courſe of 
the lymph, like that of the chyle, is from the extreme parts of 
the body towards the centre, and many of the lymphatic veſ- 
ſels lie cloſe to the large blood-veſſels. If therefore a ligature 
be made on the blood-veſſels of the extremities of a living ani- 
mal, or of one juſt dead, that ligature, by .embracing the lym- 
phatics, will ſtop the courſe of the lymph, which by diſtending 
the veſſels will make them viſible below the ligature. 

All the lacteals, and moſt of the lymphatic veſſels, open into 
the thoracic duct, which lies upon the ſpine, and runs up to- 
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wards the neck of the animal, where it commonly opens into 
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the angle between the internal jugular and ſubclavian veins of 
the left ſide; and thus both the chyle and lymph are mixed 
with the Hood. If therefore a ligature be made on the thora- 
eic duct immediately after killing an animal, not only the lac- 
teal, but alſo the lymphatic veſſels, in the abdomen and lower 
extremities, become diſtended with their natural fluids, the 


courſe of thoſe fluids being ſtopped by the ligature. 
The lacteals, the lymphatics, and the thoracic duct, 
have their coats thinner and more pellucid than thoſe of 
the blood-veſſels. But although their coats are ſo thin, they 
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are very ſtrong, as we daily ſee on injecting them with mercu- 
ry, ſince they reſiſt a column of thatifluid, the weight of which 
would burſt the blood-veſſels. | 

The thinneſs of the coats prevents our dividing them from one 
another, and thereby aſcertaining their number as we do thoſe 
of the blood-veſſels. But as the blood-veſſels have a denſe - 


ternal coat to prevent tranſudation, we -have reaſon to believe 


the lymphatics have the ſame. And as the blood-veſlels have a 
muſcular coat, which aſliſts in the circulation; ſo may the lym- 
phatics. This is rendered probable from what Dr. Haller ſays 


of his having found them irritable in his experiments, and al- 


ſo from what is obſerved on ſeeing them in living animals dif- | 
tended with their lymph, in which caſe they appear of a conſi- 
derable ſize ; but upon emptying them, they contract ſo much 
as not to be eaſily-diſtinguiſhed. This experiment, Mr. Hewſon 


informs us, he frequently made in the trunk of the lacteals in 


a gooſe, and on the lymphatic veſſels on its neck; both of 
which, when diſtended with their natural fluids, are as large 


as a crow-quill; but, upon emptying them in the living ani- 
mal, he has ſeen them contract ſo much that it was with the 


greateſt difficulty he could diſtinguiſh them from the fibres. 
The coats of the lymphatic veſſels have, in common with all 


other parts of the body, arteries and veins, for their nouriſh- 


ment. This is rendered probable by their being ſuſceptible of 


inflammation ; for they are frequently found in the form of a 
cord, painful to the touch, and extending from an ulcer to the 
next lymphatic gland. Theſe painful ſwellings of Iymphatic 


veſſels likewiſe ſhew-that their coats have ſenſibility, and there- 


fore that they have nerves as well as arteries and veins. Be- 


ſides, we can clearly trace in different parts of the body, blood- 
veſſels running along their ſurfaces. 
The lymphatic ſyſtem in moſt animals, but particularly in 


man and quadrupeds, is full of valves. "Theſe valves have 


been painted by the celebrated Nuck, Ruyſch, and others, 


B b 2 and 
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and are much more frequent than in the-common yeins, and 
thence theſe lymphatics have ſometimes been diſtinguiſhed by 
the name of valvular Iymphatic veſſels. "Theſe valves are gene- 


rally two in number, are of a ſemilunar ſhape, and the one is 


ſometimes much larger than the other. In moſt parts of the 
body theſe valves are ſo numerous, that there are three or four 
pair in an inch, but ſometimes there is no more than one pair, 
and ſometimes ſeveral inches appear without a valve. They are 
leſs numerous in the thoracic duct than in the branches of the 
ſyſtem; thence i it might be ſuppoſed, that in proportion as we go 
from the trunk to the branches, we ſhould 4ind them in greater | 
number : but this is not always true, for Mr Hewſon obſerved 
them more numerous in the Iymphatic veſſels of the thigh 
than on thoſe of the leg. When the veſſels are diſtended with 
lymph, they appear larger on that ſide of the valves next the 
heart ; which ſometimes gives a lymphatic veſſel an appear- 


ance of being made of a chain of veſicles : as ſuch they are re- 


preſented by ſome authors; but it is an appearance that very 
ſeldom occurs in the human body. In quadrupeds, however, 
this appearance is very remarkable. Wherever a lymphatic 
veſſel enters the thoracic duct or a red vein, we find either onc 


or two valves which prevent the return of the lymph, or hin- 


der the blood from getting into the lymphatic. 


L.aſtly, the lymphatic ſyſtem, in different parts of its courſe, 
has the glands called conglobate or lymphatic. Theſe glands are fo 
placed, that the veſſels come in on one ſide, and paſs out on the 
other, in their way to the thoracic duct. They are common- 


ly of an oval, though ſometimes of a round form, and ſre- 


— 


quently ſomewhat flattened, and of various ſizes, ſome being 
no larger than a millet ſeed, while others are almoſt an inch 1 in 


| diameter. They vary in colour in different parts of the body, 


and at different times of life. In young people they are gene- 
rally of a reddiſh or brown colour; but become paler with age: 
They have a ne external ſurface, which is owing to a 


S * 


* ; 5 ſmooth 


1 
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ſmooth denſe coat that covers them. Like other glands, they 
have arteries, veins, and nerves, which enter into their com- 
poſition: but with reſpect to the reſt of their ſtructure, ana- 
tomiſts are much divided in opinion; ſome endeavouring to 
prove that they are formed of cells, while others of equal cre- 
dit conſider them as a collection of veſſels. Before the diſco- 


very of the lymphatic veſſels in birds, ſiſh, and turtle, ſome a- 
natomiſts have conſidered theſe glands as ſo eſſentially neceſſa- 


ry to the lymphatic ſyſtem, that they have generally ſet about 
diſcovering the veſſels by firſt looking for the glands: and 


wherever they found glands, they pronounced that there muſt 


be veſſels z and when no glands could be ſeen, they thought it 
as certain a proof of there being no veſiels. But that the glands 
are wanting in ſome animals, is now generally known. 


Section II. 4 particular 8 of the Abſor os Men in 
| the Human Body. 


THe abſorbent ſyſtem, beſides the glands, 1s divided into 
three parts, viz. The lacteals, the lymphatic veſſels, and the 
thoracic duct. The lacteals belong to the inteſtinal tube; the 
jymphatics, to all the other parts of the body; and the thoracic 
duct is the common trunk which receives both the lacteals and 
Iymphatics. We ſhall give a particular deſcription of theſe, 


chiefly from Hewſon, Maſcagni, and Cruikſhank, by whoſe 
Induſtry this part of anatomy has been ſo greatly illuſtrated. 


$1. Lymphatic Veſſels of the Lower Extremities. 


THESE may be divided into two kinds, viz. a ſuperficial, and 
a deep-ſeated. | ; 

The ſuperficial lymphatics conſiſt of numerous veſſels that 
ie between the ſkin and the muſcles, and belong to the ſur- 
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Face of the body or the ſkin, and to the cellular membrane 
which lies immediately under it. Numerous large branches 


| of them can be readily enough diſcovered in the limbs of drop. 


fical ſubjects. Many of them run upon the top of the foot; 


one of them is repreſented Plate XVII. fig. 1. (10); others 


are generally to be found juſt under the inner ankle; tubes 
have been introduced into two of them, whereby they have 
been filled the whole length of the lower extremity, as is ſeen 


F. 


The greater number of fuperficial lymphatics accompany 


the vena ſaphena major. They can be firſt traced from the toes, 
where they run ſomewhat like the arteries and veins. A 


plexus, conſiſting of ſeveral veſſels, runs over the top of the 
foot with the ſaphena to the inner ankle, and from thence up- 
wards to the inner ſide of the knee. Here they are joined by 
another plexus which ariſes from the ſole, and paſſes up on 


the inner and back part of the leg. A third plexus arifes from 


the outer-i:de of the foot, and runs by the outer ankle. Upon 


the outer part of the leg, theſe ſplit into two dwifions ; one 


of which crofles obliquely over the fore-part of the leg to the 


Iymphatics, at the inner fide of the knee, while the remaining 


ꝓart accompanies the vena ſaphena minor, and runs to the 
glandulæ popliteæ. From the inſide of the knee a plexus runs 


up, conſiſting of from a dozen to twenty trunks, which paſs 
afterwards on the anterior and inner fide of the thigh to the in- 


guinal glands. In their paſſage they receive branches from the 
outer and back parts of the thigh 3 but theſe are few 1 in num- 


ber when compared with the reſt. 


g The lymphatic glands of the groin are fix, ſeven, eight, or 
upwards; they vary much in number: Of theſe, ſome lie in 
the very angle between the thigh and the abdomen, and others 
lie a few inches down on the fore-part of the thigh. The 
lymphatic veſſels, above-deſcribed, enter the lowermoſt of 


| theſe glands, * in the ſubject of this ſigure, are four in 


number, 


. 
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number, viz. (15, 153 I6, 16.) One or more of theſe 
branches, however, frequently avoids the glands, as at (17) 
which afterwards bends over it at (18) to the gland (19); from 
which veſſels go to the other lymphatic glands (20, 20) that 
lie in the angle between the thigh and the abdomen, and ſome- 
times a few enter no glands till they reach thoſe on the inſide 


of Poupart's ligament. 


Numerous lymphatics alſo yy into the inguinal glands from 
the ſuperficial parts of the abdomen and pelvis. See Maſcag- 
ni, Tab. iii. 

It is into theſe upper glands alone that the lymphatic veſſels 
of the genitals enter, ſo that the venereal bubo which arifes in 
conſequence of an abſorption of matter from the organs of ge- 
neration, is always ſeated in thoſe upper glands, and the low- 
er glands (15, 15; 16, 16), are never affected, except by the 
regurgitation of the matter, or from their vicinity to the 
glands firſt diſeaſed, which very ſeldom happens. And, as 
the upper glands are affected by the abſorption of matter from 
the genitals, ſo the lower are commonly firſt affected from the 
abſorption of the acrid matter of an ulcer, diſeaſed joint, or 
carious bone, in the parts below theſe glands; a circumſtance 
that may aſſiſt us in the diagnoſis of theſe two kinds of bu- 
boes: Remembering, however, that this rule may be liable to 
an exception from one or more of the lymphatic veſſels paſſing 
the lower glands, and only entering at the ane as is ſeen at 
(17) in the ſame figure. 

In the penis three principal veſſels commonly take their ori- 
gin from the prepuce. Theſe ſoon unite, but afterwards ſe- 
parate upon the middle of the dorſum penis into two parts; 
one of which goes to the inguinal glands on the right ſide, 


the other to thoſe of the left. 


The deap-ſeated lymphatics ariſe from the glands and body 
of the penis, and accompany the arteries into the lower part 


of the pelvis. Hence if venereal matter be abſorbed by theſe 
veſſels, ; 
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veſſels, the conſtitution may be affected without our being a- 

ware of it. | 

The lymphatic veſſels of the teſticle are numerous and very 

large for the ſize of this organ. They ariſe from its coats, from 

the body of the teſticle, and from the epididymis; and after 
running along the ſpermatic cord, they terminate in the lum- 
bar glands. In their courſe they have few communications 

with each other. 8 
The lymphatics of the erbt which are alſo numerous, 

£0 chiefly to the glands of the groin, though ſome paſs along 

with thoſe of the teſticle to the lumbar glands. 5 
The lymphatic veſſels of the penis and ſcrotum having join- 

ed thoſe of the thigh, a network is formed, which enters the 

abdomen under the edge of the tendon of the external oblique 

- muſcle, called Poupart's ligament: one of theſe veſſels is ſeen 

in Tab. XVII. (24). This plexus on the infide of Poupart's 

ligament conſiſts of many branches; ſome of which embrace 

the iliac artery, of which one is ſeen in (27) ibid. but the great- 

eſt number of them paſs up on the inſide of the artery, as is 
ſeen at (21, 22) Tab. XVII. fig. i. and at (27) Tab. XVIII. 

The ſuperficial lymphatics of the inferior extremity are the 
trunks of thoſe veſſels which abſorb from the {kin and the cellu- 
lar membrane immediately under it; but they likewiſe com- 
municate with the deep- ſeated abſorbents: and the ſame thing 
is tobe obſerved with reſpect to the lymphatics on all the other 
parts of the ſurface of the body. : 

__ _ © Upon theſe veſſels, from the foot to the groin, there arc 
common ly no other lymphatic glands than thoſe of the ham. 
But this rule has likewiſe ſome exceptions : For, even at the 
lower part of the leg, there is a very ſmall one in the ſubject 

from which this plate was taken, as repreſented at (13), Tab. 

VNVII. fig. i. and in another ſubject Mr Hewſon ſaw a ſmall 

lymphiitie gland near (14); from which it may be concluded, 

9 | 6 that 
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that the lymphatic glands, even in "this human body, are in 
number and ſituation different in different ſubjects. 

| Beſides theſe ſuperficial lymphatic veſſels which lie above all 
the muſcles, or in the cellular membrane under the ſkin, there 
are others deaper ſeated; that lie among the muſcles and ac- 
company the arteries; and like the veins, one lies on each fide 
of the artery. Of theſe the principal trunks can be diſcovered 
by cutting down to the poſterior tibial artery, near the inner 
ankle. By introducing tubes into theſe parts they may be in- 
jected; as has been done in ſeveral W one of which is 
repreſented Tab. XVII. fig. ii. 8 

From the inner ankle at (13) bid, cheſe veſſels paſs up a- 
long with the poſterior tibial 8 being hid among the muſ- 
cles on the back part of the tibia. About the middle of the 
leg they ſometimes, though rarely, enter a ſmall gland at (15), 
which has been ſuppoſed to exiſt more frequently than it real- 
ly does. Afterwards they are ſeen in the back part of the ham, 
ſtill lying cloſe to the artery, and in the ham they paſs through 
two or three glands which are commonly found there; viz. 
(18, 19, 20). But after they have paſſed thefe glands, they 
commonly divide into two or three branches, which accompa- 
ay the crural artery, and paſs with it through the perforation 
in the triceps muſcle. Beſides theſe, fimilar, though ſmaller 
ymphatics accompany the anterior tibial and the fibular arte- 
ry; theſe run likewile to the glands of the ham. The muſcle 
is divided in the preparation from which this figure was taken, 
in order to give a better view of the lymphatics; and the cut 
ends of the muſcle appear at (6, 6), though not very diſtinct- 
ly, from their being ſhrunk by drying. The lymphatic veſſels 
having perforated the triceps, paſs up with the artery, as is 
leen at (22, 23), and fometimes enter a gland (24), which is 
deeper ſeated than thoſe that appear in the groin: From 
this gland they paſs into the ſuperficial glands, repreſented at 
(15,153 16, 16), where the lymph of the acep-ſeated and of 

Vol. III. | Ce | the 
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the ſuperficial lymphatics is mixed, and is conveyed into the. 
body by the veſſels ſeen juſt above in the ſame figure. At 
this part Iikewiſe the lymph from the penis and ſcrotum is 


mixed with that brought by the two fets of lymphatics from. 


the lower extremities ; and the whole enters the abdomen, un- 
der Poupert's ligament, by the plexus of veſſels repreſented 
fg. i. at (21), and in a part of it at Tab. XVIII. (24). 


Tab. XVII. fig. i. repreſents the lower extremity, with its | 


more ſuperficial lymphatic veſiels, Ne (x) is the fpine of the 
os ilium, (2) the os pubis, (3) the iliac artery, (4) the knee. 
The other references have been explained in the courſe of the 
_ deſcription. 

Fig. 11. gives a back view of the lower extremity, diflefted' 
ſo as to ſhew the deeper- ſeated lymphatic veſſels which accom- 
pany the arteries. (1) The os pubis. (2) The tuberoſity of 
the iſchium. (2) That part of the os ilium which was arti- 
culated with the os ſacrum. (4) The extremity of the iliac ar- 
tery appearing above the groin. (5) The knee. (6, 6) The 
two cut ſurfaces of the triceps muſcle, . which was divided to 
thew the lymphatic veſſels that paſs through its perſoration a- 
long with the crural artery. (7) The edge of the mufculus 
gracilis. (8) The gaſtrocnemius and foleus, much ſhrunk by 
being dried, and by the ſoleus being ſeparated from the tibia to 
expoſe the veſſels. (o) The heel. (10) The ſole of the foot. 
(11) The ſuperficial lymphatic veſſels paſting over the knee to 


the thigh. (12) The poſterior tibial artery. ( 13) A Iympha- 
tic veſſel accompanying the poſterior tibial artery. (14) The 


ſame veſſel croſſing the artery. (15) A : mall lymphatic gland 
through which this deep-ſeated lymp atic veſſel paffes. (6) The 
lymphatic veſſel paſling under a ſmall part to the ſoleus, which 
is left attached to the bone, the reſt being removed. (17) The 
1ymphatic veſſel croſſing the popliteal artery. (18, 19, 29) 


. Lymphatic glands in the ham, through which the lymphatic 


veſſel paſſes. (21) The lymphatic veſſel paſſing with the cru- 
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ral artery through the perforation of the triceps muſcle. 
(22) The lymphatic veſſel, alter it has paſſed the perforation 
of the triceps, dividing into branches which embrace the artery 


(26). (24) A lymphatic gland belonging to the deep-ſeated 


lymphatic veſſel. At this place thoſe veſſels paſs to the fore» 
part of the groin, where they communicate with the ſuperfi- 
cial lymphatic veſſels, (25) A part of the ſuperficial n 
veſſels appearing! on the brim of the pelvis. 


2. 0 . l. of the Trunk. ; 


Tur lymphatics of the lower extremities having now reach». 
ed the trunk of the body, and having paſſed under Poupart's 
ligament, appear upon the fides of the oſſa pubis near the pel- 
vis at (24, 24) Tab. XVIII. A part of them paſſes up along 
with the iliac artery upon the brim of the pelvis; and another 


part dips down into the cavity of the pelvis, and joins the in- 


| ternal iliac artery near the-ſciatic notch. At this place they 
are joined by the lymphatics from the contents of the pelvis, 
particularly from the bladder and the veſiculæ ſeminales in the 
male, and from the uterus in the female; and there are like- 
wiſe ſeveral branches which paſs through the ſciatic notch 
irom the neighbourhood of the glutæi muſcles. The lympha- 
tic veſſels of the uterus, like its blood- veſſels, are much enlarg- 
ed, and therefore eaſily diſtinguiſſied, in the pregnant ſtate of 


that organ. They are in two ſets; one runs along with the 
aypogaſtric arteries and veins; the other with the ſpermatic 
veſſels. The lymphatics of the external parts of generation in 


the female go partly to the inguinal glands of each ſide, and 
partly through the rings of the external oblique muſcles to 


terminate in the glands of the loins or pelvis. At this part, 


where ſo many lymphatic veſlels join, there are commonly one 


vr two glands. 


| C C.2 Beſide 
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| {Beſides thoſe lymphatic veſſels which dip down into the ca- 
vity of the pelvis on the inſide of the external iliac artery at 
(27, 27), there are others which keep on the outſide of that ar- 
' tery upon the pſoas muſcle, ſome of which are ſeen on the left 
ſide in the ſame plate at (28.) Of theſe, one part paſſes up to 
the loins at (32), and goes undcr the aorta in different branch- 
es, getting from the leſt fide to the right, and ij joining the tho- 
racic duct. Another part paſſes under the iliae arteries, and 
appears upon the os ſacrum at (30) making a beautiful net- 
work, joining the lymphatics of the right ſde, and paſſing under 
the iliac artery, to form the net-work (31) upon the upper 
| part of the right pſoas muſcle. in different parts of this 
_ courſe from Poupart's ligament to the loins, and alſo in the 
loins themſelves, there are, in moſt ſubjects, many lymphatic 
glands ;. none of which \ were : filled 3 in the 22855 from which 
| this plate was made. 
Ihe lymphatic veſſels of the right fide, joined by ſome from 
the left, having now reached the right lumbar region, appear 
there in the form of a plexus of large veſſels, and paſs through | 
ſeveral glands, which occupied the ſpaces (33, 33, 33), but 
not being injected jn the ſubject they are not repreſented. At 
this part likewiſe they reccive large branches, under the aorta, 
from the plexus on the left fide of the loins, as is mentioned 
before; and having at laft got up as high as the ſecond, or more 
frequently the third, lumbar vertebra, they all join, and form a 
fingle trunk called the /bracic duct, which is ſeen at (36). At 
this part they are likewiſe joined by the lacteals, which ſhall 
be next deſcribed. | | 
The lacteal veſſels, ſo called e their commonly conveying 
a fluid that is of the colour of milk, are found in two ſets which 
communicate with each other; the internal begin from the in- 
ner ſurface of the inteſtines, where each lacteal is at firſt 
formed upon the ſurface of the villi by numerous ſmall radia- 
ted branches, with orifices deſtined to imbibe the nutritious 
| fluid 
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fluid or chyle: From the cavity of the inteſtines theſe veſſels 
paſs obliquely through their coats, uniting as they go, fo as to 
form larger branches. They follow the courſe of the arteries 
and the veins, and are double their number; one being ſituated 
on each fide. "Theſe branches run on the outſide of the 
gut to get to that pirt which is next the mefentery; and, 


whilſt they are yet upon the gut, they are ſometimes of 4 
ſize ſuificieat to admit a ſmall pipe, fo that they have been 
frequently injected with mercury in the human ſubjet. And 
in man as well as in different animals the external ſet appear 
between the peritonzal and muſcular coat, and commonly run 
for a conſiderable way in the ſame direction with the inteſtine.” 
From the inteſtines they run along the meſentery and meſo- 

colon, towards the ſpine ; paſſing through the lacteals in their 
way to the conglobate or meſenteric glands. Theſe glands di- 
vide the lacteals into two regions : from the inteſtines to the 
glands theſe veſſels are called /aFea primi generis ; and from the 
glands to the thoracic duct, lactea e generic. (See ung 
on the Abſorbent Syſtem). | | {a5 

I )he lacteals of the jejunum are larger and more c—_ 

than thoſe of the ilium. Thoſe of the ſmall inteſtines, as they 

run upon the meſentery, commonly accompany the ſuperior 
meſenteric artery, and unite, as they proceed, into larger 
branches; fo that by the time they arrive at the root of the 
meſentery, they are of a conſiderable ſize, as may be ſeen at 
(34.) From the meſenteric artery they deſcend by the ſides of 
the aorta, and open at laſt into the thoracic duct (36): the lac- 
teals, or rather the lymphatics of the large inteſtines, run ſome- 
what differently. 'Thoſe from the cæcum, and from the right 
part and great arch of the colon, join the trunks of the lacte- 

als of the ſmall inteſtines about the roor of the meſentery, 
whilſt thoſe from the reſt of the colon terminate in the lum- 
bar glands; or lower part of the thoracic duct, accompany the 
inferior meſenteric artery, and communicate with the large 
lymphatic veſſcls near its root. 


'F " Iv 


Into 
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Into the thoracic duct at (36), likewiſe enters the lymph of 


1 the other abdominal viſcera. This is brought by a number 5 
| 2 which in all the viſcera run in a ſuperficial, and in a - 


gep ſet, a plexus of the em may be traced from each kidney, ly- 
8 principally behind the emulgent artery, and opening into 
large lymphatic veſſels near the aorta. The lymphatics of the 
kidney are ſeldom ſeen in the ſound ſtate or that viſcus; but 


When it is enlarged or ulcerated, they are ſometimes diſtinQly EY 


obſerved : they run tro: n its outer towards its inner edge, and 
immediately afterwards they paſs through the glands of the 
Joins. The lymphatics of the glandulæ renales, or renal capſu- 
Iz, likewiſe terminate in the renal plexus. 

The lymphatic veſſels of the ſpleen paſs from the concare 
fide of that viſcus, along with the ſplenic artery in the finuoſity 


of the pancreas, by the lymphatic veſſels of which they are join- 


ed. The deep: ſcated lymphatics of the ſpleen are very conſi- 
derable, and can be readily teen at its concave edge, but thoſe 


on its ſurface arc ſmall and fe in number; in quadrupeds, 
however, as in the bullock, they are remarkably numerous 5.206 


large. 
To ſets of lymphatic veſſels belong to the ſtomach, the one 


running upon its leſſer, and the other upon its greater CUIVa- 
ture. Of theſe, the former accompanies the coronary artery, 
and paſſes through ſome lymphatic glands that lie by its ſides. 
The other ſet paſſes from the great curvature of the, ſtomach, 
partly to the left and partly to the right ſide. Thoſe on the 
left fide receive the lymphatics of the left half of the great o- 
mentum, and run with the lymphatics of the ſpleen and pan- 
ereas to the thoracic duct. Thoſe on the right fide, re- 


ceive the lymphatics from the right half of the great 


omentum, and pats through ſome Iymphatic glands that 
lie cloſe to the arteria galfrica dextra. Deſcending by the 
pylorus, they meet the plexus that accompanied the coronary 


artery; and near the leſſer curvature of the duodenum, form 


2 conſiderable net- work. Into this not only the lymphatics 
| | from ; 
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| {rom tlie ſpleen enter, but likewife thoſe from the gall-bladder,, 

together with the deep-ſeated lymphatics of the liver. Several 
branches proceed from this network; ſome running under the 
duodenum, and others over it; which all open into the thoracit 
duct, near the termination of the large trunk of the lacteals, as 
ſeen at 36). The thoracic duct is therefore the common trank 
which receives the abſorbent veſſels of the lower extremities, 
the lacteals, and the lymphatics of the abdominal viſcera. 

The lymphaties of the liver, like thoſe of the other viſcera, 
are in two ſets ; one which lies upon the ſurface of the organ, 
and the other which accompanies the large blood-veſſels in its 
centre. Here theſe two fets are found to communicate with 
cach other very freely; fo that, by injecting mercury into the 
lymphatic veſſels which lie upon its convex furface, we may 
fill thoſe which accompany the pori bilarii and vena portarum 
in its centre. Moſt of the lymphatic veſſels which lie upon 
the convex furface of the liver, run toward its falciform liga- 
ment, and paſs through the diaphragm into glands which are 

ituated on the anterior part of the pericardium. But others 
of them run Fowards the lateral ligaments. of the liver, where 
they paſs alſo through the diaphragm, and afterwards run oh 
its upper furface, to join thoſe from the ligamentum latam. 
This is the common courſe of the abſorbents on the convex 
ſide of the liver; but there is great variety. 

From the glands above mentioned, a large trunk runs up 
behind the ſternum, between the laminæ of the anterior me- 
diaſtinum, and commonly joins the thoracic duct near its ter- 


mination. Sometimes, however, inſtead of finding one trunk 


behind the ſternum, we meet with two or more on each fide 
of the thorax, accompanying the internal mammary veſſels; 
thoſe of the leſt fide ending in the thoracic duct; thoſe'in the 
right going into the lymphatic trank in that fide of the neck. 


The lymphatics on the concave furface run towards the” 
portze, wheres they join thoſe which come from the centre of © 
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the = along with i its large blood-reſſels; After 5 get frond 


the liver, they are found to be very numerous. They paſs 1 in- 
to glands on the vena portarum; and afterwards end in the 


thoracic duct, near the root of the ſuperior meſenteric artery. 
It is remarkable, that the valves of thoſe lymphatic veſſels 


which run upon the ſurface of the liver, can readily be made 
to give way, ſo that they may be injected from their trunks to 


heir branches, with great minuteneſs. 
It has been ſuggeſted by Dr. Meckel, that the lymphatics 


| of the ſtomach do not open into the thoracic duct like thoſe 


of the other viſcera, but into the ſanguiferous veins of the 


| ſtomach. From repeated diſſections of the human ſubject, 


Mr Hewſon has, however, been convinced of the contrary, 
and likewiſe from analogy with other animals, particularly 
fiſh, whoſe lymphaptic veſſels either have no valves, or the 


valves readily give way; ſo that he has repeatedly puſhed j in- 


jections from the thoracic duct into the lymphatics of their 


ſtomachs, as he has alſo done into the lymphatics of the other 


viſcera contained in the cavity of their abdomen. 
The thoracic duct, which receives all the veſſels that we 


| have yet deſcribed, differs in its ſize in different ſubjects; 3 but 
it is always ſmaller in its middle than at its beginning, as 18 
ſeen in the plate. Sometimes its lower part (36) is {till larger 
in proportion than is there repreſented : and that enlargement 


has been called receptaculum chyli ; it is conſiderable in ſome 


quadrupeds, in turtle, and in fiſh : but many anatomiſts have 
denied that there is any part of the thoracic duct in the human 


ſubject that deſerves the name of recegiaculum, having never 


ſeen any thing like a pyriform bag, as it has been deſcribed, 


5 but merely an enlargement not unlike a varix, and that only 
in few ſubjects; it generally appears only a little larger at its 


middle than at its ends. This lower extremity of the thoracic 
duct is formed by the union of two or three very large trunks 


of lymphatic veſſels. The firſt and ſecond are formed by the 


lymphatics 
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!ymphatics of the inferior extremities, and other parts already 
deſcribed 3 the third belongs chiefly to the lacteals. Theſe 
large veſſels unite ſo as to form the duct over the third verte- 
bra lumborum, reckoning from above downwards. Upon the 


ſecond vertebra of the loins, the union of theſe veſſels is ſome- 


times twice or thrice as large in diameter as the duct is higher 
up; at other times little or no enlargement can be obſerved. 

Theſe large lymphatic trunks which form the thoracic duct 
are ſpread out upon the ſpine, thoſe of the right fide lying be- 
low the right crus diaphragmatis, and thoſe of the left paſſing 
between the aorta and the ſpine 3 whilſt the thoracic duct it- 
{elf lies at firſt behind the aorta 3 but aſterwards paſſes from 
that upwards, and a little to the right fide, till it gets before the 
firſt vertebra of the loins. Here it is ſituated behind the right 
crus of the diaphragm, where it enlarges again; and ſome- 
times forms a pyriform bag, which has been conſidered by au- 
thors as the beginning of the duct. From this part it paſſes 
upwards, being at firſt covered by the crus diaphragmatis, and 
afterwards appears at (38) in the thorax, upon the ſpine be- 
tween the aorta and the vena azygos. In the thorax it receives 
ſome lymphatics from the intercoſtal ſpaces ; a few of which 
are feen at (39), and afterwards it receives veſſels from the 
lungs. : | | 

The ſuperficial lymphatics of the lungs form a beautiful 
| network, the larger branches running chiefly between the lo- 
bules, the ſmaller paſſing over them; and here, as well as on 
the liver, and other parts, there are numerous valves, the exiſt= 
ence of which has been denied by ſome authors. From the ſur- 
face they paſs to the root of the lungs, and there they go through 
the bronchial glands. At this place they are joined by the 
deep- ſeated abſorbents, which creep along the branches of the 
trachea, and likewife on thoſe of the pulmonary artery and 
vein. Having left the glands, the principal part of thoſe from 
the left lung form a trunk which terminates in the thoracic 
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duct, behind the diviſion of the trachea into its right and left 
branches. The reſt of the abſorbents of the left lobe paſs. 
through glands behind the arch of the aorta, and which are 

likewiſe common to thoſe of the heart. They run at laſt into 
the thoracic duct near its termination in the red veins. 

After leaving the bronchial glands, the. abſorbents of the 
right lung form three or four principal trunks; one of which 
commonly aſcends on the forcpart of the vena cava ſuperior, 
and opens into the Iymphatic trunk, that terminates in the 
veins of the right fide of the neck. The reſt of theſe trunks 
go into the thoracic duct at the root of the lungs; and near 
this place the abſorbents of the right and left lungs communi- 
cate pretty ſreely together. 

At the root of the lungs, where the large blood-veflels en- 
ter, are many glands called bronchial. They are generally of 
2 blackiſh colour in the human ſubject, and have been ſuſpect- 
ed to ſecrete the mucus which is ſpit up from the trachea ; but 
latter anatomiſts having frequently diſtinctly filled them with 
mercury, by injecting the lymphatic veſſels of the lungs, think 
it evident that they are not mucous but lymphatic glands. 

The abſorbents of the heart, which have been known only 
by the lateſt anatomiſts, come from its ſuperſicial and deep 
parts. Theſe afterwards form principal trunks which accom- 
pany the coronary arteries and veins, and like them the largeſt 
belong to the left ventricle. From the Side of the right coro- 
nary artery an abſorbent paſſes over the arch of the aorta to a 
gland commonly found behind the origin of the carotid arte- 
ries. The lymphatic accompanying the left coronary artery is 
formed of two principal branches; one of which runs up in 
the groove between the ventricles, and on the ſuperior ſurface 


of the heart; the other. runs in a correſponding groove on the 
under ſide of the heart : and having reached the ſpace between 
the auricles and ventricles, turns rcund to join the former 
branch near the origin of its correſponding artery. Frequent- 
5 17 
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ly, a third branch comas in between the other two. The 
trunk runs next to a gland on the other ſide of the aorta and 
the under end of the trachea; and at this place, as was for- 
merly mentioned, the glands are common to the abſorbents 
both of the heart and lungs. The abſorbent accompanying 
the right coronary artery paſſes into the trunk, which termi- 
nates in the right ſubclavian vein; while the other, accompa- 
nying the left artery, goes to. the upper end of the thoracic 
duct. | 

The thoracic duct, after receiving the veſſels before men- 
tioned, paſſes behind the aſcending aorta, and goes to the left 
fide, terminating in the angle between the jugular and ſubela- 
vian vein. But, juit before its termination, it generally goes 
higher up than the angle, and then bends down towards it;; 
ſee Tab. XVIII. n* 42, 43. Sometimes, though rarely, there 
are two thoracic ducts inſtead of one. Sometimes the duct 
ſplits near the upper part of the thorax; and the two branches, 
after ſpreading out from one another, commonly unite again 
at their termination in the angle between the jugular vein and 
the ſubclavian veins. 

To the preceding account, it may not be improper to ad 
the deſcription given of the Lafeal Sac and Duct by the late 
Dr Alexander Monro. 

$. The receptaculum chyli of Pecquet, or ſaccus lacteus of 
Van Horne, is a membranous ſomewhat pyriform bag, two- 
thirds of an inch long, one-third of an inch over in its largeſt 
part when collapſed ; ſituated on the fi:{t vertebra of the loins 
to the right of the aorta, a little higher than the right emul- 
gent artery, behind the right inferior muſcle of the diaphragm; 
it is formed by the union of three tubes; one from under the 
aorta, the ſecond from the interſtice of the aorta and cava, the 
third from under the emulgents of the right ſide. 

© The lacteal ſac, becoming gradually ſmaller towards its 
upper part, is contracted into a ilender membranous pipe, of 
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about a line diameter, which is generally named the zhoracie 
duct. This paſſes between the muſcular appendices or infe- 
rior muſcles of the diaphragm, on the right of, and ſomewhat 
behind, the aorta : then, being lodged in the cellular ſubſtance 


behind the pleura, it mounts between the aorta and the vena 


azygos as far as the fifth vertebra of the thorax, where it is hid 
by the azygos, as this vein riſes forwards to join the deſcend- 
ing or ſuperior cava; after which the duct paſſes obliquely o- 
ver to the leſt ſide behind the eſophagus, aorta deſcendens, 
and the great curvature of the aorta, until it reaches the left 


carotid artery; behind which, on the left fide of the cefopha- 


gus, it runs to the-interſtice of the firft and ſecond vertebræ of 
the thorax, where it begins to ſeparate from the carotid, ſtretch- 
ing farther towards the left internal jugular vein by a circular 
turn, whoſe convex part is uppermoſt. At the top of this arch 
it ſplits into two branches for a line and an half; the ſuperior | 
branch receiving into it a large lymphatic veſſel from the cer- 
vical glands. This lymphatic appears, by blowing air and in- 
jecting liquors into it, to have few valves. When the two 
branches are again united, the duct continues its courſe towards 


the internal jugular vein, behind which it deſcends, and, im- 


mediately at the left fide of the inſertion of this vein, enters the 
ſuperior poſterior part of the left ſubclavian vein, whoſe inter- 
nal membrane boing duplicated, forms a ſemilunar valve thatis 
convex externally, and covers two-thirds of the orifice of the 
duct; immediately below this orifice, a cervical vein from the 
muſculi ſcaleni enters the ſubclavian. . 

The coats of the fac and duct are thin tranſparent mem- 
branes; from the inſide of which, in the duct, ſmall ſemilunar 
valves are produced, moſt commonly in pairs; which are fo ſi- 
tuated as to allow the paſſage of liquors upwards, but oppoſe 
their return in an oppoſite courſe. The number of theſe is 
generally ten cr twelve. 5 
1 6 This 
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« This is the moſt ſimple and common courſe, ſitu ation, and 
ſtructure of the receptaculum chyli and thoracic duct; but 
having had occaſion to obſerve a variety in theſe parts, of dif- 
ferent ſubjects, I ſhall ſet down the moſt remarkable of them. 

« The fac is ſometimes ſituated lower down than in thefor- 
mer deſcription ; is not always of the ſame dimenſio ns; is not 
compoſed of the fame number of ducts; and frequently ap- 
pears to conſiſt of ſeveral ſmall cells or ducts, inſtead of being 
one ſimple cavity. 

« The diameter of the duct is various in moſt bodies, and 
is ſeldom uniform in the ſame ſubject ; but frequently ſudden 
enlargements or facculi of it are obſervable. -—— The diviſions 

' which authors mention of this duct are very uncertain. I have 
ſeen it divided into two, whereof one branch climbed over the 
forepart of the aorta at the eighth vertebra of the thorax, and 

at the fifth ſlipped behind that artery, to join the other branch 
which continued in the ordinary courſe. 


'The preciſe ver- 
tebra, where it begins to turn to the left fide, 1s alſo uncertain. 
Frequently it does not ſplit at its ſuperior arch; in which 
caſe a large ſac is found near its aperture into the ſubclavian 
vein. — Generally it has but one orifice ; though I have feen 
two in one body, and three in another: Nay, ſometimes it di- 
vides into two, under the curvature of the great artery; one 
goes to the right, another to the left ſubclavian vein ; and 1 
have found this duct diſcharging itſelf entirely into the right 
ſubclavian.— The lymphatic veſſel which enters its ſuperior 


arch, is often ſent from the thyroid gland. 

Whether is not the ſituation of the receptaculum chyli, 
jo much nearer the muſcular appendices of the diaphragm in 
men than in brutes, deſigned to ſupply the diſadvantageous 

courſe the chyle muſt otherwiſe have in our erect poſture ? 
«© Does not the deſcent of the end of the duct to the ſubcla- 
lan vein, and the opening of the lymphatic into the top of the 
| arch, 
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arch, contribute to the ready admiſſion of the .chyle into that 
vein ?“ 


Ix the deſcription of the lymphatic veſſels which lie near 
the trunk of the body, only a few glands have been mentioned ; 
and in the figure where thoſe veſſels are exhibited no glands 
are repreſented. For the lymphatic glands not being conſtant 
either in number or ſituation, the deſcribing them particularly 
in any one ſubject appeared leſs neceſſary, ſince we cannot be 
Lure of finding them exactly the ſame in any other. It may, 
however, be neceffary to mention where they are commonly 
ſeen. 

The meſentery of the hike ſubject is well known to con- 
tain a conſiderable number of them, from 100 to 150 or up- 
wards; they are likewiſe found in the meſocolon, where the 
Iymphatics of the large inteſtines paſs through them; but 
Here they are both ſmaller and leſs numerous than in the me- 
ſentery. The ſtomach has alſo ſeveral glands which belong 
| to its lymphatic veſſels, and lie near the arteria coronaria and 
the gaſtrica dextra. There are likewiſe a few upon the omen- 
tum in ſome ſubjects; and there are alſo many by the ſides of 
the pancreas, particularly near the leſſer lobe of that viſcus, 
cloſe to the duodenum. 
| Beſides theſe glands which belong to the inteſtinal tube, 
there are many more in the cavity of the abdomen, and a few 
in the cavity of the pelvis, which b. long to che lymphatic veſ- 

Jels of the other organs | 

T bere is commonly a . gland ſcen juſt on the in- 
fide of the edge of the tendon of the external oblique muſcle, 
called Porpart's [igament, on the cutſide of the iliac artery ; and 
there are others near that artery, where it lies upon the pſoas 
muſcle. There are likewiſe commonly one or two near the 
internal iliac artery in the cavity ot the pelvis 3 lome on the 
furface of the os ſacrum behind the rectum; and generally a 
conkdcravle 
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conſiderable number on its ſides, and upon the lumbar ver- 
tebre. . 5 

Over the trunks of the blood- veſſels of the ſpleen, liver, kid- 
neys, and renal capſulæ, there are alſo lymphatic glands which 
belong to the lymphatic veſſels of theſe organs. In the thorax, 
a few glands are found on the fore- part of the pericardium and 
upper ſurface of the diaphragm, and belong to the liver or dia- 
phragm. Others are ſituated between the lamine of the ante- 
rior mediaſtinum. 

There are likewiſe lymphatic glands ſometimes obſerved by 
the ſides of the thoracic duct, particularly about the middle of 
the thorax; which glands belong principally to the veſſels of 
the lungs. 

There are alſo many lymphatic glands (called bronchial) near 
the root of the lungs : thefe glands are placed upon the lym- 
phatic veſſels, juſt where they quit the lungs. But no lympha- 
tic glands have yet been obſerved in the ſubſtance of rhe lungs; 
and the tubercles, which ſome ſuſpect to be obſtructed lym- 
phatic glands, ſeem ro have a different origin. There are like- 
wiſe ſome glands ſeen on the lymphatic veſſe ls which lie near 
the ſubclavian veins at the upper part of the thorax, and which 
belong to the lungs. 

Beſides theſe there are ſome lymphatic glands upon the aor- 
ta near the eſophagus, and there are alſo others occaſionally 
met with in the intercoſtal ſpaces, and chere are generally two 
or three contiguous to the thoracic duct at the lower part of 
the neck and upper part of the thorax, near the termination of 
that duct in the angle between the left jugular and the left ſub- 
clavian vein and a few are found over the internal mammary 


veſlels where the abſorbents of the liver paſs up within the tho- 


\ 3. Lymphatics 
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9 3: Lymphatics of the Head ond 1 


Tur ee 4 the head, like thoſe in many other parts 
of the body, are in two ſets ; one belonging to the outer, the 
other to the inner, parts of the head. Thoſe on the outſide 
of the head accompany the blood-veſlels, and paſs through 
glands in their way to the neck. Thoſe accompanying the 
temporal artery: go through ſmall glands at the root of the zy- 
gomatic proceſs, while the abſorbents of the occiput paſs thro' 
others behind the maſtoid proceſs of the temporal bone. 

Several anatomiſts have ſeen an appearance of lymphatics 


both on the brain and its membranes; but none, even of the 


lateſt authors, have been certain about them. That the brain, 
however, has its abſorbents, there can be little doubt ; as is in 
{ome meaſure proved from the exiſtence of lymphatics and 
glands, in, or on the outiide of, the paſſages of the arteries 
and veins of the brain ; from ſwellings in the lymphatic glands 
of the neck, ariſing from the diſeaſes of the brain; from the 
abſorption of water which has ſometimes happened i in caſes of 
hydrocephalus ; and from ſeveral other circumſtances. 

From the ſuperficial and deep parts of the head, the lymph- 


| atics paſs through the glands fituated near the carotid arteries 


and internal jugular veins, where they are Joined by others, 
to be immediately deſcribed. 

From the different parts of the face, the lymphatics chiefly 
accompany the branches and trunk of the facial artery. They 


come from the inner angle of the eye, from the noſe, lips, and 


cheeks. Some of theſe paſs through ſmall glands on the out- 
fide of the buccinator muſcle, while the principal branches go 
through larger glands, on the outer and under ſide of the lower 


| jaw, near the correſponding blood-veſſels, and the inferior 


mani lary 


. 5 
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maxillary gland. Others run through the glands on the up- 
per and under end of the parotid gland. The lymphatics 
of the inner ſide of the noſe run principally with the internal 
maxillary artery, and paſs through the glands behind the angle 
of the lower jaw, where they are joined by others from the 
inner part of the mouth. Deeper than this, and near the in- 
_ ternal jugular vein, the lymphatics of the tongue, and parts a- 
bout the os hyoides, paſs through the glands which belong like- 
wiſe to thoſe of the deep parts of the head. 


The glands which accompany the lower part of the artery 


that runs upon the face, are ſometimes ſwelled in confequence 
of abſorption from the lips, and alſo from gum boils ; and thoſe 
which accompany the occipital artery, are frequently enlarged 
in conſequence of abſorption of matter from wounds of the 
ſcalp; from which facts we are led to trace the courſe of the 
lymph even in the living body. In quadrupeds thoſe veſſels 


may be diſtinctly ſeen, particularly in a dog or an aſs, by paſ- 


fing a ligature round the large blood-veſſels of their necks im- 


mediately after killing them. Mr. Hewſon made ſome experi- 


ments of this kind, with a view to determine whether the brain 
had lymphatic veſſels ; but he informs us he was never able to 
ſee any on that organ; neither when he tied up the lympha- 
tics on the necks of thoſe animals, nor when he diſſected the 
human brain, with a view to diſcover thoſe veſſels; although 
he particularly ſought for them in the plexus choroides, where 
they have been ſuſpected to be ſeen, and near the glandular 
pituitaria: but that although lymphatic veſſels have not been 
demonſtrated in the brain, it is probable 1 analogy that 
this organ is not deſtitute of them. 


The lymphatics already defcribed from the different parts 


which belong to the head, accompany the external and internal 
jugular veins, though chiefly the latter, where they form a 
large and beautiful plexus, paſſing through numerous glands 
in the whole length of the neck. At the under end of the 

Vol. III. E e . neck 
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neck they j join the Iymphatics of the ſuperior extremities, and 
then form a common trunk to be afterwards mentioned. 

The glandula thyroidea has many lymphatic veſſels, which 
can be inflated by blowing air into the cells of the gland: theſe 
veſſels paſs on each ſide of the trachea, one part going into the 

trunk, which terminates in the right ſubclavian and jugular, 
and the other j joining the choracic duet W the left fide near 
its termination. 
57; In Tab XVIII. which exhibits the trunk ſo Pepe as to 
ſhew the lymphatics and the thoracic duct, (1) is the neck. 
(2) The ſhoulder. (3) The arm. (4) The out end of the 
clavicle. (5) The extremity of the firſt rib, (6) The ſubcla- 
vian muſcle. (7) T he rib. (8) The trachea. (9) The aorta 
aſcendens. (10) The ſpine. (11) Vena azygos. (12) The 
aorta deſcendens. (13) The cæliac artery. (14.) The ſupe- 
rior meſenteric artery. (x5) The right crus diaphragmatis. 
(16) The kidney. (17) The right emulgent artery. (18) 
The common iliac artery. (19) The diviſion of the common 
Hiac into the external and internal iliac arteries. (20) The 
cavity of the pelvis. (21) The ſpine of the os ilium. (22) 
The groin. 23) A lymphatic gland in the groin, into which 
 Iymphatic veſſels from the lower extremity are ſeen to enter. 
(26) The pfoas muſcle with lymphatic veſſels lying upon its 
inſide. (27) A plexus of lymphatics which having paſſed 
over the brim of the pelvis at (25), having entered the cavity 
of the pelvis, and received the lymphatic veſſels belonging to 
the viſcera contained in that cavity, next aſcends, and paſſes 
behind the iliac artery to (29, 29) The right pſoas, with a large 
plexus of lymphatics lying on its inſide. (30, 3o,) The plexus 
lying on each ſide of the ſpine. (31, 31, 31,) Spaces occupied 


by the lymphatic glands; which are not here repreſented, not 


Having been injected in the ſubject. (32) The trunk of the 
arg lyiag on the under ſide of the ſuperior meſenteric ar- 


ter 6 3) The ſame dividing into two branches 3 one of 
— 15 | | | 85 which 
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which paſſes on each ſide of the aorta, that of the right ſide be- 
ing ſcen to enter the thoracic duct at ( 34.) (34) The thoracic 
duct beginning from the large lymphatics. (38) The thoracic 
duct paſſing under the curvature of the aorta to get to the left 
ſubclavian vein. (39) A plexus of lymphatic veſlels paſſing 
upon the trachea from the thyroid gland to the thoracic duct. 
(40) The upper part of the thoracic duct lying between the 
left carotid and the left jugular vein, and paſſing behind that 
vein downwards and outwards towards the angle between the 
left jugular and the left ſubclavian. (41) The extremity of the 
thoracic duct entering the angle between the left jugular and 
che left ſubclavian vein. (46) That net-work paſſing under the 
right ſubclavian vein, and under the ſubclavian muſcle, the 


clavicle being removed. 
N. B. The other Nos are explained in the courſe of the deſ- 


triptions. 


54. Lymphatics of the upper Extremities. 


LikE the leg, each arm has two ſets of lymphatic veſſels. 
One ſet, which lies immediately under the integuments, be- 
longs to the ſkin and the cellular membrane, connecting it to 
the muſcles; the other accompanies the large arteries, and be- 
longs to the parts deeper ſeated. ON 

The ſuperficial ſet of lymphatic veſſels are numerous, and 

may be diſcovered in emaciated dropſical ſubjects, by a care- 
ful diſſection on the fore and back part of the arm. They a- 
riſe firſt from the fore-part of the fingers and palm of the hand, 
and run ſomewhat like the veins. - They go to the fore-arm, 
where they meet with others from the outer and inner edges 
of the hand. . After running a little further, they receive ma- 
ny branches from the back part of the hand and fingers, and 
then form a plexus which ſurrounds the greater part of the fore- 
Een arm 
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arm. . Having got above the elbow, moſt of them run near the 
bafilic vein, and commonly paſs through one or two ſmall 
glands, a little above the internal condyle of the humerus, and 
over the brachial artery; but the lymphatics on that ſide of 
the arm next the thumb appear to paſs through no glands till 
they reach the axilla, The reſt of the lymphatics accompany 
the cephalic vein, and are but few in number: they paſs be- 
tween the deltoid and pectoral muſcles, and then go through 
glands at the inſide of the clavicle. Of the deep-ſeated lym- 
phatics of the arm, two commonly accompany each artery, in 
the ſame manner as the veins do: Having reached the upper 
end of the arm, they go through the axillary glands, where 
they are joined by the lymphatics from the mamma and fide of 
the thorax, and alſo by thoſe from the ſhoulder. From theſe 
glands larger branches run under the clavicle, and form a trunk, 
which receives thoſe from the head and neck already deſcrib- 
| ed. In Tab. XVII. fig. 3. ſome of the lymphatics are ſeen 
running on the back part of the fore-arm at (6,6) moſt of them 
paſſing on its outſide, and twiſting to the fore-part, near the 
head of the radius, as at (7) But in this repreſentation, 
there i is a veſſel which paſſes toward the inſide, under the! in- 


ner condyle of the os humeri at (8), and ſends a branch a- 


mongſt the muſcles; : which branch perforates the interofleous 
ligament, getting between the radius and uina to the fore- 
part, where it joins a deep-ſeated one that had accompanied 
- the radial artery. | 

In this figure, which exhibits a a view of the fore-arm 
ahd hand, (1) Is the hand. (2) The lower extremity of the 
radius. (3) The lower extremity of the ulna. (4) The mut- 
cles on the back of the fore- arm turned aſide to exhibit a deep- 
ſeated lymphatic veſſel which perforates the interofleous liga- - 
gament to get to the fore-part. (5) The olecranon.— The veſ- 
- ſels have been alrcady referred to. | 


I 
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In Tab. XVII. fig. iv. the lymphatic veſſels are ſeen on the 
fore-part of the upper extremity; thoſe ſuperficial branches 
which paſſed on the outſide of the back of the fore- arm ap- 
pearing now on the fore-part at (8); and aſcending under the 
ſkin that covers the ſupinator longus and the biceps, they en- 
ter ſome glands in the axilla at (12, 12), whilft that veſſel 
which paſſed on the infide of the back of the ſore- arm under 
che internal condyle, appears on the fore-part at (9), and juſt 
above the condyle enters a gland (10), and then paſſes up on 
the inſide of the arm, communicating with a lymphatic from 
the fore- part of the wriſt, and paſſing to the axillary glands. DS 
A ſuperficial lymphatic is ſeen under the ſkin, on the fore- 
part of this extremity juſt above the wriſt ; a pipe was intro- 
duced at (7), and the veſſel thereby injected with mercury. 
Paſling under the integuments over all the muſcles, this veſſel 
joins the lymphatic from the back part of the fore-arm at (11), 
and there forms a plexus which paſſes under the integuments, 
on the inſide of the arm, to the axillary glands at (12). 
| Beſides theſe ſuperficial lymphatics upon the upper extre- 
mity, others lie near the radial artery; one is injected with a 

pipe fixed at (13). This veſſel accompanies the radial artery, 
and paſſes (14) firſt under the interoſſeous, and then under the 
ulnar artery, which in this ſubject runs over the muſcles. 
Near the part where it paſſes under the interoſſeous arterv, it 
receives the branch from the back of the fore-arm. After 
palling under theſe arteries, this lymphatic appears on the in- 
fide of the brachial artery at (15), where it is deep-ſeated. 
Aſcending cloſe to that artery, and near the middle of the arm, 
it paſſes through the two glands (16, 16); after which it ap- 
pears conſiderably enlarged, goes under one of the arteriz a- 
naſtomaticæ at (17, 18), and then aſcends to the lymphatic 
glands in the axilla (19, 19). 

In the above figure, which exhibits a fore view of the up- 
per extremity, (1) is the ſcapula, (2) the clavicle, (3) the ex- 
. | tremity 
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| tremity of 1 brachial artery, (4) the muſcles lying on the in- 
fide of the arm, (s) the inner condyle of the os humeri, (6) 
the lower extremity of the radius. The ſubſequent Nos de. 
noting the veſſels have been explained in the deſcription. 

| _ Theſe veſſels, however, as they here appear, although repre- 
ſented from 2 ſucceſsfy] injection, are only a part of the large 
lymphatic veſſels of the arm; and there are ſome accompany- 
ing the ulnar and interoſſeous arteries, that are not here inject- 
ed. They ſhould moreover be conſidered as only trunks of the 
lymphatics; ſince it is probable, that every (even the ſmalleſt) 
part of this, as well as all other parts of the body, has ſome 
| of theſe veſſels adapted to abſorption. That this is the caſe 
ſeems to be proved by the experiments made with the vario- 
Jous matter; for at what part ſoever of the arm that matter is 
inſerted, the lymphatic veſſels take it up and carry it into the 
body, as can be traced by its inflaming the 22255 glands 
through which theſe veſſels _ 


In Tab. XVIII. the termination of all the lymphatic veſſels is 
exhibited. Two of the trunks of thoſe of the left arm are ſeen 
at (42, 42). They paſs under the clavicle, whoſe cut end is 
ſeen at (4); and under the ſubclavian vein. Here, having 
joined, they form the large trunk (43), which appears juſt a- 
bove the left ſubclavian vein, and joins the extremity of the 

| thoracic duct at its entrance into the angle between that vein 
and the jugular. _ 

The thoracic duct is not only joined by this trunk of the 
em of the left arm, but alſo by the lymphatic veſſels of 
the left fide of the thyroid gland, and by the trunk of the lym- 
phatics of the left ſide of the head and neck, and alſo by ſome 
from the Jungs of the ſame fide. 3 | 

The lymphatic veſſels of the right ſide are commonly ſeen to 


terminate in the angle between the jugular vein and the ſub- 
clavians 
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ſubclavian. When they enter the ſubclavian vein at any o- 
ther part, it appears to be only an accidental variety. 

Theſe lymphatic veſſels of the right ſide form four conſide- 
rable trunks, which join near their termination. Theſe trunks 
are, 1. One from the upper extremity, which appears at (47), 
lying above the clavicle between the ſubclavian artery and 
vein : This trunk is formed by the lymphatics (44), which 
come up with the brachial artery, and the plexus (45), which 
likewiſe belongs to the arm, and paſſes under the ſubclavian 
vein. 2. The trunk of the lymphatic veſſels of the right ſide of 
the head and neck, which paſſes down on the outſide of the 
jugular vein, as is ſhewn at (48). 3. A lymphatic from the 
| thyroid gland. This veſſel is ſeen at (49), paſſing under the 

night jugular vein to get to the others. 4. A trunk from the 
lungs of the right fide ; This trunk is diſtinctly traced under 
the ſubclavian vein to its termination, in common with the o- 
thers, at the union of the jugular and ſubclavian veins. 


$ 5. Of the Chyle. 


Ta chyle is a white juice extracted from the aliments, 
and afterwards mixed with the blood. That its principal 
_ compoſition is of water and oil, ſeems evident, from the ſweet- 


neſs of its taſte, from the whiteneſs of its colour, from its aceſ- 
cent and coagulable nature, and from its lightneſs, by which 


it ſwims on the blood; in all which properties it very much 
reſemblegan emulſion. It is compoſed of a vegetable farina, 
with animal lymph and oil. It every where retains the pro- 
perties of the volatile and oily aliments, It changes into milk 
with very little alteration. But afterwards it becomes mote 
_ manifeſtly glutinous ; fince the pellucid ſerum it contains, 
either by exhaling the watery part, or by applying” an mn 


heat, coagulates into a kind of jelly. 
Faller 
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Haller has attributed the firlt cauſe of motion in the chyle; 
and of its abſorption, chiefly to the attraction of the capilla- 
ry veſſels, which obſerve alternate pulſes with the periſtaltic 


contraction of the inteſtine. The attractile force fills the vil- 
loſity; the periſtaltic force empties the. villoſity, and moves 
the chyle farther forward. The reſt of its motions ſeem 
to depend on the ſtrength of the membrane of the lacteal 
"veſſel itfelf, which, even after the death of the animal, 
expels the chyle, ſo that the veſſels become pellucid which 


before were milky. The alternate compreſſing force of the 


diaphragm is alfo of ſome ethcacy in this caſe. 


The chyle, mixed with the blood, does not immediately 


change its nature, as we learn from the milk which is after- 
vrards made of it; but after it has circulated through the body, 


fomented with heat, and mixed with a variety of animal juices, 
it is at length fo changed, that a part of it is depoſited in the 


cellular ſubſtance, under the denomination of fat: a part of it 


is configured into the red glovules ; another part changes into 


ſerum; and the watery parts go off, in ſome meaſure, by urine, 


in ſome meaſure by perſpiration ; while a ſmall part is retain- 


ed in the habit to dilute the blood. 


C H A P. VIII. 


Of the PROPERTIES of the LyMPn, as obſerved b Mr Hew- 
fon *, Oe. 


62% A the fluid contained in the lymphatic veſſels reſembles 


water in the circumſtances of tranſparency and want of 


; mos thence their firſt diſcoverers denominated theſe veſſels 


_T | | : ductus 


FT * The publiſher has here to acknowledge the very polite manner 


in which Mrs Hewſon gave him liberty to make uſe of ſach of her 
huſband's diſcoveries and obſervations on the SON. Syſtem as 


might be uſeful to this Work. 92 


. 
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3 concluded that the lymph w was 
| nothing but water. 


This opinion ſome of the hecennting phyſiologiſts, particn- 


larly the learned Boerhaave, rendered more probable, by ſup- 


poſing that there were three ſeries of arteries; the ſanguife- 


rous, the ſeriferous and the lymphatic; and that thoſe lympha- 


ric veſſels we are now deſcribing, were only veins correſpond- 
ing to the lymphatic arteries, to reſtore their lymph to the 
heart. Thence the lymph ſeems to-have been concluded the 
thinneſt part of our fluids; in which opinion phyſiologiſts 
were confirmed by Leeuwenhoeck's theory, that the globules 


= lymph were ſmaller than thoſe of the ſerum, or of the red 


part of the blood. 

The fluids that moiſten the different cavities 'of the 6 
viz. that of the peritoneum, pleura, pericardium, &c. being ſuſ- 
pected to be formed ſolely from the condenſation of that ſteam 
which appears on opening an animal juſt killed, have thence 
been alſo conſidered as mere water by ſome anatomiſts and 
phyſiologiſts; who where confirmed in this opinion by obſerv- 


ing, that in dropſies, where a great quantity of fluid is let out 


from ſuch cavities, it is commonly a mere water, ſeldom coa- 
gulating either when expoſed to the air or to heat. And, 
agreeably to this opinion, theſe dropſies are ſaid to be occaſi- 
oned by an increaſed ſecretion, or an impeded. abſorption ; 
which ſuppoſes that the fluids, naturally moiſtening theſe ca- 


- vities, are the fame as 3 thoſe let out from them in dropſical 


caſes, 


But notwithſtanding the plauſibility of all the arguments 
from which ſuch concluſions were made, with reſpect to theſe 


Huids, it appears from experiment, that although they be ſo 
tranſparent in living animals, and ſo watery in dropſies, yet in 


animals in health they differ ſo much from water, that they 


not only coagulate when expoſed to heat, but alſo when mere- 
iy expoſed to che air; in which circumſtance. hay — molt 
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with chat 1 of the blood called the Wan 1 as is 
evident by collecting this fluid from the ſurface of the abdo- 
men, thorax, or pericardium of an animal that has been re- 
cently killed; for if the fluid thus collected be ſuffered to reſt, 
and expoſed to the air, it will jelly as the coagulable lymph of the g 
blood does. This is an experiment which Mr Hewſon made 


on a conſiderable number of animals, viz. on bullocks, dogs, 


geeſe, and rabbits, and the reſult of all the experiments was 
the ſame. From among thoſe who conꝭluded theſe fluids a 
mere water, ſhould be excepted; Drs Haller and Monro, who 


| are of a different opinion. 
II immediately after killing an animal in health, a lympha- 


tic veſſel be tied up properly, and then cut out of the body and 
opened, ſo as to let out the lymph into a cup and expoſe it to 
che air, it will jelly as the coagulable lymph of the blood does 
in the ſame circumſtances; this experiment Mr Hewſon has 


| likewiſe made ſeveral times on dogs, aſſes, and geeſe. But 


with reſpect to that fluid which moiſtens the cellular ſub- 


| ſtance or cellular membrane, as it is called, he cannot ſpeak 


with fo much preciſion, fince it cannot be collected in animals 


in health; but when we conſider how great a probability there 
is of the lymphatic veſſels abſorbing that fluid, we may ſuſ- 


pect that it is ſimilar to what moiſtens the pericardium, thorax- 
abdomen, &c. eſpecially as Mr Hewſon has repeatedly obſerv- 


ed, that the lymph returning from the extremities by their 


Iympharic veſſels, coagulates when expoſed: to the air as well 


as the lymph nearer the centre of the body. 


Since, then, thoſe, fluids in healthy animals coagulate fpon- 
tansouſſy on being expoſed to the air, may we not conclude 
that they reſemble the coagulable lymph of the blood, at leaſt 
more than they do the water, or even than they do the ſerum, 
Which does not jelly on being expoſed to the air? And is it not 


an argument in favour of this inference, that ſuch a fluid ap- 
| m—_— my for the office uy lubrication than mere water, and 


4 4 5 more 
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more ſimilar to the 2 which of all "fluids 48 1 belt 
adapted to that purpoſe ? on 
But although from theſe experiments it appears cheats 
evident, that the lymph in theſe cavities and veſſels of an heal- 
thy animal, will always jelly on being expoſed to the air, yet 
it has been likewiſe obſerved, that the ſtrength of that jelly is 
different in different animals. In geeſe theſe fluids jelly ſooner 


tian in dogs; and in the ſame animals the jelly differs in the 


different circumſtances of health : in moſt of the dogs which 
Mr Hewſon examined, the contents of the lymphatics'formed 
2 ſtrong jelly ; but in a dog which he hag fed eight days with 
bread and water, and that rather ſparingly, the lymph formed 
a very weak jelly ; and in young geeſe theſe fluids are later in 
jellying than in ſuch as are full grown. The ſame thing is 
true with reſpect to the fluid contained in the pericardium 
and abdomen of other animals; which fluid, when in a {mall 
quantity, always formed a ſtrong jelly, but when more copi- 
ous, and the animal more feeble, the jelly is thinner ; and in 
dropſical cafes, it is well known that the fluid let out of theſe 
_ cavities is not obſerves to jelly on being expoſed to the air, as 
it does in animals 1 in health; but in ſome caſes it is found to 
coagulate by heat, like the ſerum of the blood, and in others 
it only becomes a little turbid when boiled, owing to the coa- 
gulable matter being in very ſmall proportion to the water. 

Although this lymph becomes more watery in a weak ſtate 
of the animal, it is lefs Waterys EY more WE dh in ſome 


Ciſeaſes. 
But what is a more cuniousfac, 1 in thoſe caſes ah ie fluid. 


contained in the abdomen and pericardium has been compared, 


with that contained in their lymphatic veſſels, of animals in 


different ſtates of health, they were found to agree with one 


another in the degree of coherence of the jelly which they 
formed. For when the animal was in perfect health, the 


Iymph from the cavity of the pericardium, ARG and 
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pleura, formed a ſtrong jelly, and that in the lymphatics of the *; 


neck and extremities was equally firm: When the animal 
was reduced, as in the dog fed eight days on bread and water, 
or when the gooſe was very young, then the jelly, formed by 


the fluid collected in theſe cavities, was weak, and that form- 


ed by the lymph in the lymphatic veſſels was like wife in the 
ſame proportion. 80 that although theſe fluids vary in the 
diſſerent circumſtances of en yr they ae e with | 
each other. 158 

Theſe fluids likewiſe, ag we FR before obſerved, beſides 
agreeing with one another; approach to the nature of the coa- 


: gulable lymph of the blood, in the circumſtance of coagulating 


when expoſed to the air, but they differ from it in the time 
neceffary for that coagulation. In dogs that were ſeemingly 
in perfect health, whoſe blood and whoſe lymph were let out 
of their veſſels at the ſame time, the lymph was found to be 
much later in coagulating than the blood. The time which 


the blood requires for its coagulation' is about ſeven minutes 


after being expoſed to the air; but the lymph let out from the 


_ Iymphatic veſſels of the ſame animals, was found to require 


half an hour or more for its coagulation: And although the 


blood coapulates ſooneſt in the weak animals, yet the contents 


of the lymphatic veſſels, or the fluids in theſe cavities, ſeem 
later in jellying in proportion as the animal is e., or 
as the fluids become more watery. s * {8 

- Moreover the crdgilabletjmph o of the b blood, and *R 3 
of the lymphatic veſſels, not only differ from one another in 
the time which they require for their coagulation when expo- 
ſed to che air, but they alſo differ more evidently in the time 
required for their eoagulation in the body when merely at reſt, 


without being expoſed to air. As, for inſtance, in a dog killed 


whilſt in health, and whoſe veins and 1ympharic veſſels were 

tied up immediately after his death, the blood in the veins was 

3: wee jellied 1 in ſix PO but the ION in the Iympha- 
1 „ ä „ UC 
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ne veſſels of his neck \ was perfectly fluid twenty: hours after his 
death; but i it e TO AP — me; Bins: i to 
the airs” | 5 
There is another 3 of hs wing very ad <a : 
thoſe already mentioned; for, it not only is varied from the 
natural ſtate to the more watery, but alſo from the natural to 
the more viſcid or coagulable ö inſtances of which ocenr- in 
thoſe inflammatory cruſts that are found, in ſome. diſeaſes, to 
cover the diſferent parts of the body. Thus, the outſide of 585 
the heart, and the inſide of the pericardium, are ſometimes 
covered with a cruſt as tough as the ſize in pleuritie blood; ge 
and the ſurface underneath has marks of inflammation; but ; 
is not ulcerated. Probably, therefore, it is the inflammation oh ? 
which produces that change, or which raakes the exhalant ar- 


teries ſecrete a lymph with ſuch an increaſed diſpoſition to co- 


agulate. ' Add to this, that the change which inflammation 

thus ſeems to produce, is juſt the oppoſite to that produced bj 
the dropſy; for, in the dropſy, the fluid is ſecreted with an 
extraordinary quantity of water and too little coagulable matter? 


but in inflammations the fluid is ſecreted with a greater pro- 


portion of coagulable matter, and with leſs water; and in ſome 
inſtances it ſeems to be a pure coagulable lymph, either unchan- 
ged by the exhalants, and then coagulating gradually on being at 
reſt, as the coagulable lymph is found to do in the veins that are 
ed; or elſe the exhalant veſſels have the power of changing its 
properties, ſo as to make it coagulate in an inſtant after being 
lecreted. And this ſuppoſition of the exhalants having a power 

of changing the properties of the lymph, is rendered probable 
from the following conſideration, viz. that it is ſometimes fund 
coagulated in the inner ſurface of the heart, forming a cruſt 
ſimilar to what we ſo often ſee on the outſide, Now as there 


is a conſtant current of blood through the heart, unleſs the 
lymph forming that cruſt had coagulated inſtantly on being ſe- 


creted, it muſt have been WO off by the blood. One of the 
8 . 
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cleareft inftances of this was 8 by Sir John, Pringle, in 
the caſe of a perſon who had for ſome time been ſubject to 
palpitation of the heart, but afterwards died apoplectic; when 
there was found marks of inflammation on the ſurface of the 
| Heart; an abſceſs on the left yentricle, which muſt have burſt, 
had not an opening from i it been covered and ſhut up by a ſmall 


cruſt or polypus which occupied a ſpace 1 in the ventricle. 


Now this cruſt or polypus, lying over an inflamed ſurface, 


bad probably been formed by a ſecretion of the lymph from the 
| Inflamed veſſels ; and being formed in the cavity of the heart 


where there was a conſtant current of blood, the lymph of 
which it was compoſed muſt have coagulated inſtantly on be- 
ing ſecreted from the veſſels, otherwiſe it would have been 
waſhed off with the current ; and as the coagulable lymph i is 
not naturally difpoſed to coagulate ſo inſtantaneoufly, it is pro- 
bable that the diſeaſed veſſels here pofleſſed the power of 
producing the change: and therefore, that as in dropſical ha- 
vw, where the veſſels act weakly, the fluids exhaled are of a 
_ watery nature; ſo in inflammatory caſes, where the veſſels act 
ſtrongly, thoſe ſecreted fluids, in conſequence of that ſtrong 
action, acquire a more viſcid and a more coagulable nature. 

And moreover, as it appear that the properties of the lymph 
exhaled upon ſurfaces, and into cavities, differ ſo widely in dif- 
ferent circumſtances, and as we find that pus is often met with 
in ſuch cavities without ulceration, is it not probable that pus 
itſelf is merely that lymph changed in its properties by paſſing 
ehrough inflamed veſſels? The cavities of the pleura, pericar- 
dium, &c. are ſometimes obſerved to contain conſiderable 


quantities of pus without the leaſt mark of ulceration : In- 
ſtances of which have been not unfrequently ſeen. Inonepatient 


Mr. Hewſon found three pints of pure pus in the pericardium, 


without any ulcer either on that membrane or on the heart. 


In another, the cavity of the pleura of the right ſide of was di- 


$ended with 2 pus that ſmelt more Uke whey than a putrid 
| " © Nui; 


1 
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ſuid, and the lungs were compreſſed into avery ſmall compaſs ; 
but there was no appearance of ulcer or erofion, either om 


theſe organs, or on the pleura, but only under the pus was 2 


thin cruſt of coagulable lymph. In ſuch caſes it is manifeſt. 
che pus muſt have been formed from the fluids; and as the ex- 
halant veſſels at one time appear to ſecrete a mere water, at an- 
other a coagulable lymph, and in a third (w hen a little infla- 
med) they ſecrete that lymph ſo viſcid, and change its proper- 
ties fo much as to make it coagulate inſtantly on being ſecret- 
ed; ſo in like manner they may ſometimies, when more infla- 
med, have the power of converting the lymph into pus: and, 
according to the kind and degree of inflammation, the pus may 
vary from the bland, viſcid, and inodorous nature, to that of 


the moſt thin and fetid ſames found in phagedenic and can- 


cerous ulcers. And if pus in theſe caſes is produced merely 
by a ſecretion, ſo likewiſe it would ſeem probable, that even 
in abſceſſes where there is a loſs of ſubſtance, it is not the 
melting down of the ſolids that gives riſe to the pus, but the 
pus being ſecreted into the cellular membrane from its preflure, 


and from other eauſes, deadens the folids and then diſſolves 


them; which is confirmed by obſerving, that even a piece of 
freſh meat, if put into an ulcer and covered up, is ſoon de- 


ſtroyed or melted down by the pus, which is thereby rendered - 


more fetid. And this opinion, that pus is made by a ſecretion, 
is ſtrengthened by obſerving, that in its pure ſtate it is full oz 
globules ; in which circumſtance it agrees with milk, which 
is produced by a ſecretion, and not by a fermentation. 

Upon the whole then, it appears, that the lymph contain- 


ed in the lymphatic veſſels, and the fluids which moiſten the 


different cavities of the body, as the pleura, peritonæum, &c. 
inſtead of being a mere water, in healthy animals, are coagu- 


Table fluids, approaching to the nature of the coagulable lymph 


of the blood, of which probably they are a ſpecies, or are com- 


poſed of a mixture of that lymph with water ; that the propor- 


tions; 
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tions of that mixture vary from the dropſical habit, Where the 

coagulable lymph i is in a ſmall, and the water iu a great pro- 
portion, up to the rheumatic or inſfammatory habit, where 
the lymph abounds, and the water is in leſs proportion; 3 and 


that in ſome caſes the lymph, in paſſing through inflamed vel 


ſels, is even converted i into pus. 


- Of the Secretion f the L yinpb. 


| Having already ſpoken of the properties of the lymph 
* the different cavities of the body, we ſhall next 
conſider the manner in which that lymph 1 is formed or ſecre- 
ted from the maſs of blood. 8 | 

The moſt generally received opinions concerning this ſecre- 
tion have been, that it was performed either by ſmall exhalant 
arteries, or elſe by pores on the ſides of the veſſels, which pores 
were believed to be organized. 

But theſe opinions have been controverted by Dr Hunter in 
his medical commentaries, who has endeavoured to prove 
that this ſecretion was not performed by exhalant arteries, or 
an effect of what is properly called organization, but merely by 
the thinner or more watery parts of the. blood, filtrating or 


tranſuding through the inorganized interſtices between the fi- 


bres of our veſſels and membranes z ſo that, according to this 
idea, the fibres of our veilels were cloſe enough to retain the 
ſerum. or the red globules, but not cloſe enough to prevent the 
water oozing out as through a fievez and the arguments with 


Which this doctrine is ſupported are as follow. 


Firſt, The ready tranſudation of watery aud other in N 
after death. 
Secondly, The . of blood after Jeath, but not du- 


ring life; for during life he ſuppoſes the blood to be thickened 
by the coagulable lymph; but when that lymph is jellied, he 


concludes the blood is thereby made thinner, and therefore 
Bt, | more 


s * 
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more capable of oozing through the inorganized interſtices, by 
which it could not paſs before. 
Thirdly, The tranſudation of bile, which he thinks takes 


place in the living body, becauſe on opening a dead one we ſee 


all the — of the gall- bladder — with this 


fluid. 
Such are the arguments brought i in favour of tranſudation 3 
but on a careful examination, they are not ſo ſatisfactory as 


_ thoſe which may be produced in defence of the opinion, that 


theſe ſecretions are by organized paſſages, as perhaps will ap- 


pear from the following obſervations. 


Firſt, Although fluids tranſude on being injected into the 
veſſels of the dead body, yet we muſt not thence conclude 
that a ſimilar effect would certainly take place in the living; 
ſor it is probable, that our fibres and veſſels have a degree of 
tenſion which they may loſe with life. Beſides, if tranſuda- 


tion took place in the living body, it would ſeem to defeat the 


principal purpoſe for which the blood veſſels were made, that 
is, the containing and conveying the fluids; and upon drink- 
ing a greater quantity than ordinary of watery liquors, inſtead 
of the liquors being carried to the kidneys or other emuncto- 
ries, and thereby thrown out of the body as a redundancy, 
they would eſcape into the cellular membrane and occaſion an 
anaſarca. That this would be the caſe will appear the more pro- 
bable, when it is conſidered how ſmall the fibres of our blood- 
veſſels muſt be, and therefore what millions of pores (did they 


_ exiſt) the water would be expoſed to from its entrance into 


the ſtomach, and its paſſage through the laCteals, the thoracic 
quct, the veins, the heart, the lungs, and the arteries, before 
it reached the kidneys. So that were we in imagination to 
follow a drop of theſe liquors, according to the idea of tranſu- 
dation, we ſhould find it, firit leaking through the ſtomach or 
through a lacteal, then being abſorbed, then eſcaping a ſecond 


| time, and being again abſorbed, &c. an idea by no means con- 
Vol. III. 1 G g | fiſtent 
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ßiſtent with what we know of the works of nature. It is more 
_ probable, therefore, that as the blood-veſſels are made to con- 


tain and convey the fluids, nature has taken care to conſtruct 


them properly to prevent this purpoſe being defeated. 


Secondly, To ſuppoſe that the fluids which moiſten the dif- 
ferent cavities of the body, as che pericardium, pleura, perito- 
næum, tunica vaginalis, &c. get into theſe cavities merely by 
tranſudation, is to ſuppoſe not only that the ſmall veſſels in con- 
tact with theſe membranes have inorganized pores, but alſo 
that the membranes themſelves have the ſame juſt oppoſite 
to thoſe of the veſſels. Now if we admit inorganized pores at. 
one part of thoſe membranes, we mult admit them in all parts, 


- and in the ſame degree: But as the blood-veſſels are circular, 


and touch thoſe membranes only by a ſmall part of the circle, 
the parts touched by the veſſels muſt be ſmaller than the inter- 


ſtices between the veſſels, and the lymph mu have fewer 


chances in favour of its leaking from the veſſels into the ca- 
vities, than of its cozing again from theſe cavities into the in- 
terſtices between the veſſels or into the cellular membrane; fo 
that, if theſe membranes admitted of tranſudation, there would 
be no ſuch thing as a partial dropſy, for the water would run 
out at one part of the pleura, pericardium, peritonzum, &c. 
as faſt as it ran in by the other, and an anaſarca would always 
accompany an aſcites; which not being a fact leads us to be- 
heve, that thoſe membranes do not admit of tranſudation in liv- 
ing bodies, and that the fluids get into them not by inorgani- 
* but by organized paſſages. 
Thirdly, To prove more fatisfaQorily that theſe fluids are 
not filtrated from the blood merely by inorganical tranſudation, 
let us recolleck the experiments already related, concerning 
the properties of thoſe fluids, which we found varied in 
different circumſtances of health. For, in inflammato- 
1 affections of the parts from which they were ſecreted, 


they aſſumed the apr 2ar ance of the coagulable lymph of the 
3 | blood 
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blood, and formed 'a tough jelly; in animals in health they 
formed a jelly of a weaker nature; and in dropſical caſes they 


were almoſt a mere water, without the property of coagula- 
tion. Now if theſe fluids be ſo variable in their properties, it 


is manifeſt that the paſſages ſecreting them cannot be always 
unalterably the ſame, or inorganized ; ſince at one time we 
find them ſecreting one fluid, and at another time ſecreting a- 
nother ; eſpecially as we ſometimes find them ſecreting a fluid 
very different from the blood, viz. pus. Which pus being 
found in cavities without any ulcer or eroſion, we muſt con- 
clude it formed by ſomething more than a mere filtration; for 
we cannot ſuppole there ſhould be filtrated from the blood a 


| fluid that was not in it. And if pus, which paſſes from the 
ſame pores, can only be accounted for by ſuppoſing theſe pores 


to be organical, in like manner is it not probable, that the ſe- 
cretion of the natural lymph is not a ſtraining through inorga- 
vical, but through organized pallages ? 

Laſtly, It has been brought, as an argument in favour of 


tranſudation in the living body, that blood tranſudes after 


death; and this has been explained on the ſuppoſition, that the 
blood was thicker before the coagulation of the lymph: Which 
ſuppoſition appears ull-ſounded, when we ſpeak of the living 


body; for in former experiments we have obſerved, that this 


lymph frequently at leaſt, rather thins than thickens the blood. 
If, therefore, the blood tranſudes in the dead and not in the liv- 


ing body, we ſhould rather attribute it to a change in the veſ- 


ſels than in the blood; as is probable from a careful examina- 
tion of that very fact which has been brought as the principal 
argument in favour of tranſudation, viz. the parts adjacent to 
the gall-bladder being tinged with bile : for any one who will 
take the trouble of ſtanding by a butcher whilſt he kills a ſheep, 
will find contrary to that gentleman's concluſion, that upon o- 
pening the animal immediately, there is no appearance of the 
gall having tranſuded, for none of the parts ſurrounding the 

| „ gall-bladder 
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| gall-bladder are tinged. Butlet the Ane continue a day or 


two unopened, and then the gall will be found to have tranſu- 
ded, and to have tinged the neighbouring parts; as is the caſe 
in the human body by the time that we inſpect it. 

Since, then, the gall-bladder fo readily allows of tranſuda- 


tion after death, and not during life, is it not probable that 


there is in our membranes, and in our blood-veſiels a degree of 
tenſion, or a power of preventing the fluids from oozing out of 


them, which power is loft with life? 
Upon the whole, then, it appears, that the interſticial lymph, 


— 


or the fluid which moiſtens the different cavities of the body, 
being different from mere water, cannot be produced ſimply 


by tranſudation through inorganical interſtices; but that there 
are ſmall exhalaut arteries, or organized paſſages, which not 
only tranſmit it from the blood, but change its properties, and 
adapt it to the office of lubrication, and likewiſe make it aſ- 
ſume very different appearances in different circumſtances of 


| health. | Foros e 


92. of the bee W of the 8 by the red Veins. 


As there is a ſecretion upon the different 8 and into 
the different cavities of the body for the purpoſes of the conſti- 
tution, ſo there is likewiſe an inhalation or an abſorption. For 
example; If food be taken into the ſtomach and inteſtines, it 
is chere digeſted, and being converted into chyle, it is in that 


form taken into the blood-veſſels. If garlic be applied to the 


ſkin, it gets into the body, and is ſmelt in the breath with as 
much certainty as when taken into the ſtomach, where its 
Juices are abſorbed by the lacteals. So, likewiſe, terebinthi- 
nate medicines applied to the ſkin are ſoon ſmelt in the urine; 
and cantharides in a bliſter affect the urinary paſlages. 

In the fame manner fluids are taken from different cavities 


of the body into the vaſcular ſyſtem. 'T hus the water of an 
x; aſcites 
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aſcites and an be are occaſionally taken up and carried by 
the blood- veſſels to the inteſtines and kidneys, and evacuated 


by ſtool or by urine. And the pus of an abſceſs is ſometimes 
abſorbed and carried to different parts of the body and there 


depoſited, or is evacuated by the inteſtines or urinary paſſa- 


ges. So alſo fluids injected into cavities, as that of the cheſt 


or belly of living animals, ſoon find their way into the blood- 


' veſſels. Theſe circumſtances are admitted by anatomiſts a- 
mongſt the unqueſtionable facts of phyſiology. 

Nor do anatomiſts differ in their opinions about the mode in 
which theſe fluids are taken up; for it is univerſally allowed to 
be by abſorption, or that there are ſmall orifices adapted to 
imbibe them : the only queſtion is, what the veſlels are to 
which t eſe orifices belong, whether to the lymphatic ſyſtem, 
or to the common veins ? | 

That the common veins did the office of abſorbing both the 
chyle and the lymph, was the opinion of anatomiſts before 
Aſcllius diſcovered the lacteals; but after his time few doubts 
were entertained of the lacteals abſorbing, at leaft a part of 
that fluid. But moſt anatomiſts have been fo tenacious of the 
old opinion, as {till to believe that the veins partly performed 
that olfice, or abſorbed ſome of the chyle, and carried it to the 
liver. 

As to the abſorption of che N they have been ſtill more 
poſitive of its being performed by the common veins; nay, 
even after the diſcovery of the lymphatic veſſels, it occurred 
but to a few, that theſe veſſels contributed in the leaſt to this 
abſorption. And no wonder, fince beſides the reſpect for the 
contrary opinion, becauſe it was tranſmitted from antiquity, 
anatomiſts thought themſelves poſſeſſed of many ſtrong argu- 
ments in favour of the common veins performing abſorption; 
and as theſe arguments {till continue to have weight with ſome 
modern phyſiologiſts, we ſhall take a particular examination of 
them in this place. | | 
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Firſt, That the common veins ariſe from cavities, eſpecial. 
ly in the inteſtines, and to do the office of abſorption, is thought 
probable from injections into theſe veins in dead bodies having 


ſometimes paſſed into thoſe cavities, even in caſes where but lit- 


tle force was uſed. This is a circumſtance which has occurred 
in the experiments of the moſt eminent anatomilts, both of the 
paſt and of the preſent age, ſo that there is no fact in anatomy 
in favour of which more reſpectable authorities might be pro- 
duced. And yet whoever has made numerous experiments 
with injeQtions, mult be convinced how eaſy it is to be deceiv- 
ed by them in this matter. For the veins in dead bodies be- 
ing eaſily ruptured, whenever we ſec injections get from them 


into cavities, we have reaſon to doubt whether theſe injections 


had paſſed by natural paſſages or by laceration of the ſmall veſ- 
ſels; and whoever will examine the authorities that have been 
quoted in defence of this fact, will find, that an equal degree 
of credit has been given to experiments, made with ſuch coarſe 


materials as no experienced injector will now believe could paſs 


through ſuch ſmall orifices, as to thoſe injections which from 
their ſubtility leave the point more doubtful. Beſides, as we 
have already found, ſuch changes are produced upon animal 


bodies by death, that membranes, which during life had been 


ſo tenſe as to prevent tranſudation, after death were ſo much 
altered, that in the gall-bladder, for example, they allowed 
the viſcid bile to pafs; does it not therefore become doubtful, 
when an anatomiſt injects a cavity from a vein, whether (al- 


though he cauſe no rupture) he may not ſeparate the fibres 


already relaxed by death, in ſuch a manner as to imitate this 
tranſudation ? And if one anatomiſt has been miſled when 
he concluded tranſudation took place in the living body, be- 
cauſe he found it in the dead body, ſo may they likewiſe, 
who have concluded veins aroſe from cavities in the living, 
becauſe they had been able to puſh injections into ſuch cavi- 


ties in 8 dead body. It muſt therefore be allowed that ſuch 
experiments 


"oe" 
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experiments are at the beſt equivocal. Beſides, from the ex- 
periments upon living animals, made long ago by Bartholin, 
and much later by Hunter, &c. (fee Dr Hunter's Medical 
Commentaries), it appears evident, that no abſorption by red 


veins takes place in the living body. 


Another argument uſed in favour of veins ariſing from ca- 
vities, partic:.!\arly from the inteſtines, is that ſome anatomiſts 
have affirmed that they have ſcen white chyle in the blood 
taken from the meſenteric veins. But this argument will ap- 
pear very inconcluſive, when the reader recollects, that the 
ſerum of the blood let out from the veins of the arm is ſome- 
times white, which muſt ariſe from ſome other cauſe than theſe 
veins abſorbing chyle. And, therefore, if that appearance m 
the brachial veins can be otherwiſe accounted for than by ab- 
ſorption, we are left in doubt, whether in thoſe inſtances, 
where anatomiſts obſerved ſuch aftuid in the veins of the meſen- 
tery it had been owing, not to thoſe veins abſorbing it, but to 
their receiving it from the arteries. All the ſerum of the body 
being ſometimes white as mill. | | | 

A third argument produced in ſupport of abſorption by the 
common veins is taken from the ſtructure of the penis, whoſe 
veins ariſe from its cells; which cells, however, are now al- 
lowed to be particular organizations, and very different from 
thoſe of the cellular membrane, and the blood is beheved not 


to be abſorbed, but to be impelled from theſe cells into thoſe 


veins; and the argument is now given up even by ſome of 
thoſe who were once the moſt ſtreneous in its favour. (See 
Dr Monro's State of Facts.) It need not therefore be here 
dwelt upon. | | | 9 


Ligatures, or compreſſion on the large veins, have been con- 


ſidered as furniſhing a fourth argument in favour of theſe 
veins ariſing from cavities, and doing the office of abſorption. 
Thus the ſwelling of the legs in pregnant women, ard in caſes 
where tumors have been ſeen near the veins, has been ex- 
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plained from the uterus in the one caſe, and the tumors in the 
other, occaſioning ſuch compreſſion as to prevent the return 
of the venous blood. But there are two circumſtances which 
make this argument far from being ſatisfactory.  Firf, The 
Iymphatic veſſels run near ſuch veins, and it is doubtful whe- 
ther the lymph may not be retained in the limbs more by the 
arenen of theſe veſſels than by that of the veins. Second. 
, The compreſhon of a vein may, by ſtopping the return of 
the blood, not only diſtend the ſmall veins, but the ſmall ar- 
teries, and the exhalants may be ſo dilated, or ſo ſtimulated, 
as to ſecrete more fluid than they did naturally. In this way 
perhaps the ligature. which Dr Lower made on the cava _infe- 
rior of a dog occaſioned the aſcites. An experiment which 
+: Mr Hewſon has repeated, but his ſubject did not live ſo long 
a8 Dr Lower's did, as it died in half an hour, and had only a 
very little water in the abdomen. 

Dr Lower has related another experiment which has fre- 
quently been quoted by writers on the dropſy; that is, where 
he tied the jugular veins of a dog, and the dog's head became 
| dropſical. Were this an experiment which always ſucceeded, 
jt would be more decifive; for when the whole cava was tied, 

no part of the blood being able to return, all the veſſels below, 
not only the ſmall veins, but the ſmall arteries, muſt have 
been extremely diſtended. Whereas, in this experiment, no 
| ſuch thing would take place; becauſe the jugular veins ſo 
Pen communicate with other veſſels, that there would 
ſtill be a regreſs allowed the blood. If the neck therefore 
became œdematous, it would appear more likely to have been 
occaſioned by the ligature on the veins. But what ſhews that 
there muſt have been ſome fallacy in Lower's experiment is, 
that theſe veins have ſince been frequently tied without an 
. eedema being produced, or any ſigns of extravaſated lymph. 
Thus, i in not one of the experiments which Mr Hewſon made 


en theſe Veins in n living dogs (as related in the firſt part of his 
Experimental 
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Experimental Inquries) was this effect ever produced: Baron 
Van Swieten tied both the jugular veins, and tho' he kept the 


dog four days afterwards, he did not obſerve him any way in- 
commoded. In one dog Mr Hewſon even cut out both the ex- 


ternal jugulars, and kept him near a twelvemonth without ob- 


ſerving the leaſt ſymptom of dropſy. It appears, therefore, 
that in Lower's experiment, not only the veins, but the lym- 
phatic veſſels which lie near them, had been tied; in which 
caſe the lymphatics would burſt and occaſion theſe ſymptoms. 


But in Mr Hewſon's experiment he took care to ſeparate the 


vein from the lymphatics. c 

Theſe arguments therefore in favour of e being 
performed by the common veins, which are brought from ex- 
periments where ligatures were made on large veſſels, feem 
likewiſe to be liable to fallacy. 

A fifth argument is taken from the ſtructure of the pla- 


centa, where it has been concluded there are no lymphatics; 


and yet there mult be abſorption, and not a communication of 


the veſſels; neither of which arguments are deciſive. For 


there may be lymphatics in the placenta though not yet dil- 


covered; or there may be ſmall veſſels paſſing from the mother 
to the foetus, though not yet injected. 


A fixth argument is furniſhed by the experiments of ſome 
authors; in which experiments, it is affirmed, that fluids in- 
jected into the inteſtines were ſoon afterwards diſcovered in 
the meſenteric veins. The experiment related by the in- 
genious Kauw Boerhaave, has been the 'moſt depended upon 


in this matter. In which experiment water was injected into 


the inteſtines, and thoſe inteſtines being compreſſed, the wa- 
ter was afterwards obſerved to run from the veins ; but that 
ſome fallacy had crept into this experiment is now probable, 


from its having been repeated ſeveral times by Mr Hunter in a. 


very ſatisfactory manner, without being attended with the like 
Yor: III. Hh --- | fuccels. 
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fucceſs v. In theſe experiments the inteſtines were not only: 


filled with water, but the experiment was alſo repeated with 
milk, ſtearch diſſolved in water and coloured with indigo, a | 
ſolution of muſk in water; yet nothing was abſorbed by 
the veins : and this was readily difcovered ; for the veins had 
been previouſly emptied of their blood, by punctures made 
into their trunks, and prevented from receiving more by liga- 
fures thrown round their correſponding arteries. It may be 
obſerved, at the ſame time, that in the above experiments, 
though the veins were found empty, the lacteals had filled 
themſelves freely. The learned Haller, indeed, in com- 
paring theſe arguments, ſays, that in ſuch caſes where au— 


thority ſeems to balance authority, he chooſes rather to adopt 
the opinions of thoſe who affirm, than thoſe who deny the 


fact. For as he obſerves, this experiment may eaſily fail of 
ſucceſs; but if it has ever ſucceeded, we ſhall not eaſily find 
another way of accounting for it, except by allowing that theſe 
veins open into the inteſtines. But with due defereyce to the 
opinion of this excellent author, Kauw Boerhaave's experi- 
ment is not ſo concluſive as thoſe alluded to above: for in his, 
the dog was opened immediately after death, and water being 
injected into his ſtomach, that water was ſeen firſt to dilute 
the blood, then to waſh ir from the vena portarum, and the 
experiment was. continued a confiderable time by means of 
preſſing the ſtomach ; which preſſure furniſhes a {ſtrong pre. 


2 ſumption that the water did not get into the veins by abſorp- 


tion but by a laceration, eſpecially as the experiment continu- 
ed to ſucceed for ſome hours after death. 5 

And laſtly, A ſeventh argument uſed in favour of common 
veins abſorbing was, that many animals were deſtitute of any. 
other veſſels which could do that office. This was ſuppoſed 
to be the caſe with birds, fiſh, and amphibious animals; all og 
which ſome anatomiſts did not heſitate to affirm mult want 

* gee Dr Hunter's Medical Commentaries. 


Chap. VIII. OF'THELYMPH 48 


every part of the lymphatic ſyſtem, and with great appearance 
of reaſon; ſince in the ſmalleſt quadruped they could eaſily 
find either lacteals or lymphatic glands upon the meſentery ; 
but in the largeſt bird, or fiſh, neither lacteal veſſel nor con- 
globate gland could be ſeen. And if theſe animals (ſaid they) 
be without the lymphatic ſyſtem, abſorption in them muſt be 
performed by other vefſels, viz. the common veins ; and if in 
them the common veins can do the office of abſorption, why 
ſhould not they likewiſe perform it in the human body where 
ſuch veins equally exiſt ? But this argument is overthrown by 
the lymphatic ſyſtem being now diſcovered in all theſe ani- 
mals. | 

Such are the arguments produced in favour of the common 
veins doing the office of abſorption ; a doctrine which has late- 
ly been eſpouſed by that excellent anatomiſt Dr Meckel; to 
whoſe obſervations, though agreeing with ſome already men- 
tioned, it may be neceſſary to pay a particular attention. 

Dr Meckel's concluſions in favour of this doctrine, are 


made entirely from injections in dead bodies: For having filled 


the common veins by injecting mercury into the lymphatic 
glands, into the excretory ducts of the breaſts, into the ve- 
ſicula ſeminalis, into the hepatic ducts, and into the urinary 
bladder; he concludes, that the veins open into theſe parts in 
the living body to abſorb from them. A concluſion which is 


already proved to be liable to conſiderable objections, as we 


never can be ſure whether our injections, in getting from 
theſe cavities into ſuch veins, had gone by a natural or by a 
forced paſſage. Dr Meckel indeed mentions, that there were 
no marks of an extravaſation in his experiments. Perhaps it 


| might have been too ſmall for obſcrvation. Nay, we have 


even reaſon to believe, that as the ſmall veſſels of the human 
body are very cloſe to one another, our injection may ſome- 


times burſt from one into another lying in contact with it, 


Tithout diſtending the cellular membrane which lies between 


A them. 
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ſerved, and which Mr Hewſon has ſeen happen even on the 
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A circumſtance which anatomiſts have ſometimes ob- 


meſentery of a turtle; where upon injecting the lacteals, he 
has more than once made the mercury paſs into the common 
veins: but in all theſe caſes, on a careful examination, we 
found it was by rupture, as could readily be diſtinguiſhed in 
this animal, whoſe meſentery is extremely thin and tranſparent. 


And that it was actually ſo, and not by a natural paſſage, muſt 


be evident to every anatomiſt who conſiders that this is an ex- 
periment which does not always ſucceed on the meſentery of 


the turtle; where, if there were natural paſſages, or if the lac- 


teals opened into the veins, the mercury would probably run 


with great facility. 


And the very ſame circumſtance which Dr Meckel has ob- 
ferved of a lymphatic gland, has happened to Mr Hewſon 
fometimes on injecting theſe glands in diſeaſed cafes ; that is, 
he has filled the common veins, and in ſome inſtances where 
he looked for it, he could diſtinguiſh the extravaſation very 
readily, and therefore concluded, that in the other cafes 


where the veins were filled, that it was alſo by an extravaſa. 


tion, though a more obfcure one. From this he ſuſpects, 


that in Dr MeckePs experiment, where he filled the common 


yeins, by injecting into the lymphatic veſſels of a diſcaſed 
gland, a ſimilar deception had taken place: eſpecially as the 
force applied was, conſiderable, he having uſed a Sago of 
mercury eighteen inches high. | 
And the ſuppoſition of the red veins opening into a lympha. 

tic gland, appears improbable from an obſervation concerning 
the ſtructure of the glands, for which we are indebted to Dr 
Meckel himſelf, viz. that they are made of a convoluted lym- 
phatic veſſel. Now to ſuppoſe a lymphatic, which is a veſſel 
given to abſorb, ſhould itſelf, even when convoluted, have 
ommon vein opening into it for abſorption from its cavity, 


«p47 7 does 
v. DLO 
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does not appear coufiſtent with what we know of nature's: 
operations. | | „635101 

Similar objections 3 be made to the other experiments 
related by this very ingenious author; but enough has been 
ſaid to ſhew how cautious we ſhould be in making 6onclufions, | 
with reſpect to the paſſages of the living body, from experi- 
ments made on the dead, where, from the weakneſs of the veſ- 
ſels, and other circumſtances, we are fo liable to be deceiveds 
| Upon the whole, on taking a review of the doctrine that 
the common veins are the inſtruments of abſorption, that docs 
trine appears to have no other ſupport than reſpect for the 
authority of our predeceſſors : for all the arguments in its fa- 
vour are liable to conſiderable objections. Let us next, there 
fore, inquire, whether ſome other part of the human body 
may not do that important othce ? 


5 3. Of Abſerption by the Lymphatic Syſtem. 


Tilis ſyſtem in all animals, we have found, conſiſts of a 
trunk or a thoracic duct, and of two extremities, namely, the 
lateals and the lymphatic veſſels. The lacteals can be tra- 
ced from the inner ſurface of the inteſtines, where they begin 
by ſmall orifices, in order to abſorb the chyle, and to tranſmit 
it through the thoracic duct to the blood-veſſels. That this is 
their uſe, has never been queſtioned ſince the firſt diſcovery of 
thoſe veſſels, from its always admitting of eafy demonſtration 3 
that is, by giving an animal milk, and then opening him a few 
hours after; in which caſe the ſame fluid that is ſeen in his in- 
teſtines can likewiſe be ſeen to have got into his lacteals. 

After thus being convinced, that the uſe of one branch of 
the ſyſtem is to abſorb, we cannot at firſt ſight but wonder that 
any anatomilt ſhould have heſitated to attribute a ſimilar office 
to the other. Nevertheleſs ſome anatomiſts have been led to 
aſcribe to the lymphatics a very different uſe to what they 

found 
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Found the lacteals perform; prticularly ſince the time that 


Nuck firſt made his experiments, in which he thought he in- 
jected theſe lymphatic veſſels from the arteries; and therefore 
concluded, chat they had no other uſe than as correſpondent 
veins to return the lymph from ſuch arteries as were too ſmal! 
to admit the red blood, or the ſerum. And in this opinion a- 
natomiſts were confirmed by the theories of Leeuwenhoek and 
of Boerhaave, concerning the gradation in the ſeries of the 
globules of our fluids, and of the fizes of the veſſels deſtined 


to convey them; thence the idea of the lymphatic veſſels be- 


ing ſmall veins continued from arteries became ſo general a- 


| mong phyſiologiſts. 


But although this idea was fo commonly received, yet there 
were ſome phyſiologiſts who reaſoned better on the ſubject ; 
and amongſt the firſt of theſe was Gliſſon, who, in a book 
publiſhed the very year after that in which Bartholin wrote up- 
on the lymphatics, attributes to thoſe veſſels the office of carry- 
ing back to the blood-veſſels the un which had lubricated 
che cavities of the body. 

NM. Noguez, likewiſe in a chapter where he mentions the 
name of Dr Gliſſon, ſpeaks of abſorption by the lymphatics. 
Hambergerus alſo ſeems to have had this idea of their oſſice: 
And Frederic Hoffman has expreſſed the doctrine of the lym- 
phatics being abſorbents very completely, in his Medic. Ration, 
Syſtem. lib. i. ſect. 2. cap. 3. 

This opinion of the lymphatics being a ſyſtem of abſorbents 
has been adopted and ſupported with additional arguments by 
Dr Hunter and Dr Monro; who, beſides ſhewing the fallacy 
of the experiments brought i in favour of the common veins do- 
ing the office of abſorption, have advanced the following ar- 
guments to prove that the lymphatics perform it. 

Firſt, Their great analogy with the lacteals, with which 
they agree in their coats, in their valves, in their manner of 


| Ar in their paſſage through the en or conglo- 


bate 
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hate glands, and in their termination in the thoracic duct, and 
in ſhort in every circumſtance with regard to their firuCture:z 
and thence it is probable they alſo agree with them in their 
uic. And as the lacteals are known to begin from the ſur- 
face of the inteſtines, and to be the abſorbents of theſe parts, 


the lymphatics may begin from the other cavities of the body, 


and may abſorb the fluids which had lubricated thoſe cavities. 
Secondly, The paffage of the venereal, vaniolous, and ether 
poiſons into the conſtitution; theſe poiſons firſt making an ulcer, 
and then being abforbed along with the matter of the ulcer and 
infecting the whole body. That in ſuch caſes they are not ab- 
forbed by the common veins, but by the lymphatics, appears 
from their inflaming theſe lymphatics in their courſe, and by 
their generally inflaming a conglobate gland before they enter 
the ſyſtem; a ſtrong argument m favour of their being taken 
up by the lymphatic veffels, which paſs through theſe es 
in their way to the thoracic duct. - 
Theſe two are the principal arguments by which the doc- 
trine of the lymphatics being a ſyſtem of abſorbents has been 
ſupported. Experiments made by injections in the dead body, 
where ſuch injections have been forced from the arteries into 
the cellular membrane and from the cellular membrane into 
the lymphatics, have been likewife brought in favour of this 
doctrine, but improperly ; and being now given up by thoſe 


who advanced them, they need not be dwelt upon here. 


But our experiments related above, furnith anorher argu- 
ment in favour of the lymphatics being a ſyſtem of abſorbents 
for in theſe experiments, we have always found the fluids con- 
tained in the different cavities of the body, and that contained 
in the lymphaticsexactly agreeing with one another, in their 
tranſparency, in their conſiſtence, &c. And in animals in 
health, we likewiſe found, when the one jellied on being ex- 
poſed to the air, the other did ſo too; and in the animal re 


duced by low diet, where the properties of the one were al- 
;  texed, 
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tered, thoſe of the other were ſo likewiſe,' and exactly in the 

ſame manner. So that we now ſeem to have obtained as de. 
eiſive an argument in favour of abſorption by lymphatics, 28 

we before had of that by the lacteals; for the lacteals were 

concluded abſorbents from their being found to run from the 

inteſtines filled with a fluid fimilar to what was in the cavity 
of the gut; ſo we ſeem here to have the ſame reaſon for be. 
lieving that the lymphatics abſorb from cavities, becauſe they 
are found to contain a fluid exactly ſimilar to what is obſerved 
in theſe cavities; a ſtrong argument that the fluid had paſſed 

from ſuch cavities into theſe Iymphatics by abſorption. 

Such, then, ſeems to be the purpoſe for which the lympha- 
tic veſſels were provided, that is, to do the office of abſorption, 
an office of the greateſt importance to the animal; no won- 
der, therefore, that there ſhould be a ſyſtem ſet apart for per- 

4 forming it, and not only in man and quadrupeds, but alſo in 
birds, fiſh, amphibious animals, and Props even in inſets of 
| — moſt perfect kind. 5; | *1 
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SYSTEM OF ANATOMY. 


A 


PART VI. 


OF THE HUMAN NERVES. 


BY THE LATE DR ALEX. MONRO, 


1 


e 


Of the Nerves in General. 


I. HE numerous turns which the carotid and vertebral 

arteries make before they paſs thro' the dura mater, 
theſe arteries having neither ſwelling muſcles nor prefſure of 
the atmoſphere to aſſiſt the courſe of the blood in them after 
they enter the ſkull, and their diviſion into innumerable 
communicating branches in the pia mater, and its proceſſes, . 
ſhew, that the liquors muſt move more ſlowly and equally in 
them than in moſt other parts of the body. 

2. By the aſſiſtance of injections and microſcopes, the very 
minute branches of theſe veſſels are diſcovered to go from the 
pia mater, into the cortex, cineritious, or aſhy coloured part 
of the cerebrum, cerebellum, and ſpinal marrow ; whereas we 
can only ſee longitudinal veſſels, without. numerous ramifica- 
tions or reticular plexuſes, in the white medullary ſubſtance 
of theſe parts. | 355 

3. The continuity of the cortex with the medulla of the 
encephalon and ſpinal marrow is obſervable with the naked eye, 

Vol. III. ” Ii and 
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and is more diſtinctly ſeen with the aſſiſtance of a microſcope. 
In diſſecting the brain and cerebellum, we ſee the ſmall 
en of the medulla proceeding from the cortex, and 
we can trace its gradual increaſe by the addition of more ſuch 
white ſubſtance coming from the cortex. 
'5. Both theſe ſubſtances are very ſucculent ; for being des 
poſed to the air to dry, they loſe more of their weight chan 
moſt other parts of the body do. | 
6. In ſeveral places we can obſerve the medulla t to be com- 
poſed of fibres laid at each others ſides. | 
7. The medullary ſubſtance 1s employed in forming the 
white fibrous cords, which have now the name of nerves ap- 
propriated to them. Within the ſkull we ſee the nerves to be 
the medullary ſubſtance continued; and the ſpinal marrow is 
all employed in forming nerves. | 
8. The common opinion concerning the riſe of the nerves, 
founded on a ſuperficial inſpection of thoſe parts, is, that the 
nerves are propagated from that fide of the encephalon, at 
which they go out of the ſkull. But it having been remarked, 
after a more ſtrict inquiry, and preparing the parts by mace- 
ration in water, that the medullary fibres decuſſate or croſs 


each other in ſome parts of the medulla ; as for example, at 


the « corpus annulare, and beginning of the ſpinal marrow : 

and practical obſervers having related ſeveral examples, of 
people whoſe brain was hurt on one fide, while the morbid 
ſymptom, palſy, appeared on the other fide of the body, of 
which 1 have ſeen ſome inſtances: and experiments made on. 
brutes having confirmed theſe obſervations, it has been 
thought, that the nerves had their riſe from that ſide of the 
encephalon which is oppoſite ro their egreſs from the ſkull. 
It may, however, {till be ſaid, that this laſt opinion is not 
fully demonſtrated, becauſe a decuſſation in ſome parts is not 
a proof that it obtains univerſally ; and if there are examples 


of pally of the fide oppotite to that on which the brain was hurt, 
| there 


Chap. IJ. OF THE NERVES. 257 


there are alſo others, where the injury done to the brain and 
the palſy were both on the ſame ſide. 

9. The nerves are compoſed of a great many threads lying 
parallel to each other, or nearly ſo, at their exit from the me- 
dulla. 

This fibrous texture is evident at the origin of moſt of the 
nerves within the ſkull : and in the cauda equina of the ſpinal 
marrow, we can divide them into ſuch ſmall threads, that a 
very good eye can ſcarcely perceive them : but theſe threads, 
when looked at with a microſcope, appear each to be compoſed 

of a great number of ſmaller threads. | N 
10. How ſmall one of theſe fibrils of the nerves is, we know 
not; but when we conſider that every, even the moſt minute 
part of the body is ſenſible, and that this muſt depend on the 
nerves (which, all conjeined, would not make a cord of an inch 
diameter) being divided into branches or filaments to be diſ- 
perſed through all theſe minute parts, we muſt be convinced, 
that the nervous fibrils are very ſmall. From the examination 
of the minimum viſibile, it is demonſtrated, that each fibre in 
the retina of the eye, or expanded optic nerve, cannot exceed 
in diameter the 32,400th part of a hair. ” | 

11. The medullary ſubſtance, of which the nervous fibrils 
are compoſed, 1s very tender, and wouldnot be able to reſiſt ſuch 
forces as the nerves are expoſed to within the bones, nor even 
the common force of the circulating fluids, were not the pia 
mater and tunica arachnoides continued upon them ; the for- 
mer giving them firmneſs and ſtrength, and che latter furniſh- 
| ing a cellular coat to connect the threads of the nerves, to let 
them lie ſoft and moiſt, and to ſupport the veſſels which 70 
with them. 

It is this cellular ſubſtance that is diſtended when air is 
ſorced through a blow-pipe into a nerve, and that makes 
3 nerve appear ſpongy, aſter being diſtended with air till it 

112 | dries z 3 


262., OF THE NERVES. Part vn. 


dries; the proper nervous 6brils ſhrivelling ſo in drying, that 

they can ſcarcely be obſeryed. 
12. Theſe coats (5 11.) would not make the nerves fircng 

enough to bear the ſtretching and preſſure they are expoſed to 


in their courſe to the different parts of the body; and there- 
fore, where the nerves go out at the holes in the carnium and 
ſpine, the dura mater is generally wrapped cloſely round them, 
to collect their looſe fibres into tight firm cords : and that 
the tenſion which. they may happen to be expoſed to may 


not injure them before they have got this additional coat, it is 


firmly fixed to the ſides of the holes in the bones rough 
which they paſs. 

13. The nervous cords, thus — of nervous fibrils, 
cellular coat, pia and dura mater, have ſuch numerous blood- 
veſſels, that after their arteries only are injected, the whole 
cord is tinged with the colour of the injected liquor; and if the 
injection is puſhed violently, the cellular ſubſtance of the nerves 
is at laſt diſtended with it. 

14. A nervous cord, ſuch as has been juſt now deſcribed, 
has very little elaſticity, compared with ſeveral other parts of 


of the body. When cut out of the body, it does not become 


obſervably ſhorter, while the blood-veſſels contract three- 
eighths of their length. 


15. Nerves are generally lodged in a cellular or fatty ſub⸗ 


ſtance, and have their courſe in the interſtices of muſcles and 


other active organs, where they are guarded from preſſure; 


but in ſeveral parts they are ſo placed, as if it was intended 
that they ſhould there ſufter the vibrating force of arteries, or 
the preſſure of the contracting fibres of muſcles. 

16. The larger cords of the nerves divide into branches as 
they go off to the different parts; the branches being ſmaller 


than the trunk from which they come, and making generally 
an acute angle where they ſeparate. 


17. In 


2 
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17. In ſeveral places, different nerves unite into one cord, 
which is commonly larger than any of the nerves which form 
18. Several nerves, particularly thoſe which are diſtributed 
to the bowels, after ſuch union, ſuddenly form a hard knot 
_ conſiderably larger than all the nerves of which it is made. 

Theſe knots were called corpora olivaria, and are now generally : 

named ganglions . | 

19. The ganglions have thicker coats, more numerous, and 
larger blood-veſſels, than the nerves; ſo that they appear more 
red and muſcular. On diſſecting the ganglions, fibres are 
ſeen running longitudinally in their axes, and other fibres are 
derived from their ſides in an oblique direction to the longi- 
tudinal ones. | 
20. Commonly numerous ſmall nerves, which conjunctly 
are not equal to the ſize of the ganglion, are ſent out from it, 
but with a ſtructure no way different from that of other 


nerves. | 
21. The nerves ſent to the organs of the ſenſes, loſe held 

their firm coats, and terminate in a pulpy ſubſtance. The optic 

nerves are expanded into a ſoft tender web, called the retina. 

The auditory nerve has ſcarce the confiſtence of mucus in 
the veſtibulum, cochlea, and ſemicircular canal of each ear. 

The papillz of the noſe, rongue, and ſkin are very ſoft. 

22. The nerves of muſcles can likewiſe be traced till they 
ſeem to loſe their coats by becoming very ſoft ; from which, 
and what we obſerved of the ſenſatory nerves ($ 21.) there is 
reaſon to conclude, that the muſcular nerves are alſo pulpy at 
their terminations, which we cannot indeed n by a 
ſection. | 

23. It would ſeem neter that che extremities of the 
nerves ſhould continue in this ſoft flexible ſtate, in order to 
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perform their functions richt: for, in proportion as Parts be. 
come rigid and firm by age, or any other cauſe, they loſe of 
| heir ſenſibility, and the motions are more difficultly per. 
formed. | 

24. Though the Gbres in a nervous coat are firmly connect. 
ed, and frequently different nerves join into one trunk, or into 
the ſame ganglion ; yet the ſenſation of each part of the body 
is ſo very diſtinct, and we have ſo much the power of moving 
the muſcles ſeparately, that, if the nerves are principal agents 
of theſe two functions, which I ſhall endeavour to prove 
they are, we have reaſon to believe that there is no union, con- 
ſuſion, or immediate communication of the proper nervous fi- 


brils, but that each fibre remains diſtinct from its origin to its 


termination. 

25. Changes produced any way upon the coats of the nerves, 
cannot, however, but affect the nervous fibrils. The cel- 
Tular ſubſtance may be too full of liquor, or may not ſupply e- 
nough ; the liquor may not be of a due conſiſtence, or it may 
be preternaturally obſtructed and collected. The pia or dura 
mater may be too tenſe, or too lax; their veſſels may be ob- 
ſtructed ; their proper nerves may be violently irritated, or 


loſe their power of acting; and a great many other ſuch chan- 


ges may happen, which will not only occaſion diſorders in par- 


ticular nerves, but may be a cauſe of the ſympathy ſo fre- 


quently obferved among the nerves ; which is ſo neceſſary to 
be attentively regarded in a great many diſeaſes, in order to 
diſcover their true ſtate and nature, that, without this know- 
ledge, very dangerous miſtakes in the practice oſ phyſic and 
ſurgery may be committed. 

„28. Many experiments and e Shs concur in proving, 
that when nerves are compreſſed, cut, or any other way de- 
ſtroyed, the parts ſupplied with ſuch nerves, farther from the 
head or ſpine than where the injuring cauſe has been applied, 


have their ſenſations, motions, and nouriſhment, weakened 
or 
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or loſt ; while no ſuch effects are ben in the parts nearer to 


che origin of thoſe nerves: and in ſuch experiments where the 


cauſe impeding the nerves to exert themſelves could be remo- 


ved, and the ſtructure of the nerves was not injured, as for 
example, when a ligature upon a nerve, ſtopping its in- 
fluence, has been taken away, the motion and ſenſation of the 
parts were ſoon reſtored. From which it would appear, that 
the nerves are principal inſtruments in our ſenſations, mo- 
tions, and nouriſhment ; and that this influence of the nerves 
is not inherent in them, unleſs the communication between 


| theſe cords and their origin is preſerved. 


This concluſion is juſt, notwithſtanding that ſometimes, up- 
on cutting a nerve, the effects above-mentioned have been felt. 
for a ſhort time, but afterwards the perſon was ſenſible of no 
numbneſs or immobility : for wherever this is ſaid to have 
happened, the cut nerve was only one of ſeveral which were 
ſent to the member; the want of whoſe influence was felt 
no longer, than till the habit was acquired of performing the 
functions eafily by the other nerves. 

Nor is it of greater weight as an objection, that ſometimes 
when a ligature is drawn very hard upon a nerve, and then is 
taken away, the nerve never again recovers its influence upon 
che parts it is diſtributed to beyond the ligature, but is of as 
little effect as if it had been cut through; which is to ſay that 
its texture has been altered beyond recovery. The ſame thing 


z to be ſeen by tying a thread tight round a tender twig of any 


vegetable ; it decays. : 
27. Experiments and obſervations ſhew,. too, that when 
parts of the encephalon or ſpinal marrow have been irritated, 
compreſſed, or deſtroyed, the parts of the body, whoſe nerves 
had their origin from ſuch affected parts of the encephalon or? 
ſpinal marrow, became convulſed, paralytic, inſenſible or waſt- 
ed; and in ſuch caſes where the injuring cauſe could be re- 
mored from the origin of the ee the morbid ſymptoms ob- 
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ſerved in the parts to which theſe nerves were diſtributed, 
went off upon the removal of that cauſe. From which it is 
thought reaſonable to conclude, that the nerves muſt not only 
have a communication with their origin, but that the influence 
they have upon the parts they are diſtributed to, depends on 
the influence which they derive mand the medulla Ti 
and ſpinalis. | 
28. 'Though the ſpinal marrow has its own veſſels and & eine- 
0 ritious ſubſtance, which aſſiſts to forms its medulla; yet a ve- 
ry large ſhare of the medullary ſubſtance within the ſpine is 
derived from the encephalon, whoſe medulla oblongata def. 
cends from the head; and the influence of the ſpinal marrow 
on its nerves depends in a great meaſure on this medulla ob- 
longata of the head. Hence an injury done to any part of the 
{pinal marrow, immediately affects all the parts, whoſe nerves 
have their origin below where the injuring cauſe is applied. 
A laxation of a vertebra in the loins makes the lower extremi- 
dies ſoon paralytic; a tranſverſe ſection of the medulla at the 
firſt vertebra of the neck, ſoon puts an end to life. 
29. If ſuch cauſes produce conſtantly ſuch effects (5 26, 
27, 28.) in us and other creatures living in nearly the ſame 
circumſtances as we do, the concluſions already made muſt 
q be good, notwithſtanding examples of children and other 
$ creatures being born without brains or ſpinal marrow; or 
notwithſtanding that the brains of adult creatures can be 
much changed in their texture by diſeaſes; and that tortoiſes, 
and ſome other animals, continue to move a conſiderable 
1 time after their heads are cut off. We may be ignorant of the 
q | particular circumſtances requiſite or neceſſary to the being or 
well-being of this or that particular creature; and we may be 
unable to account for a great many phenomena; but we muſt. 
I believe our eyes in the examination of facts; and if we ſee 
| conſtantly ſuch conſequences from ſuch actions, we cannot 


|: but conclude the one to be the cauſe and the other the effect. 
| 7” It 
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| It would be as unjuſt to deny the concluſions made in the three 

| preceding articles, becauſe of the ſeemingly preternatural 
phænomena mentioned at the beginning of this, as it would 
be to deny the neceſſity of the circulation of the blood in us 
and moſt. quadrupeds, becauſe a frog can jump about, or a2 
tortoiſe can walk long after all the contents of its thorax and 

" abdomen are taken out, or becauſe the different parts of -a 
worm crawl after it has been cut into a great many pieces. It 
is therefore almoſt univerſally allowed, that the nerves are 
principal inf. ruments in our ſenſations, motion, and that the 
influence which they have is communicated from their origin, 
the encephalon and medulla ſpinalis. But authors are far from 
agreeing about the manner in which this influence is com- 
municated, or in what way nerves act toproduce theſe 
effects. | 2 . | 

30. Some alledge, that the nervous fibres are all ſolid cords 

acting by elaſticity or vibration; others maintain, that thoſe 
ſibres are ſmall tubes conveying liquors, by means of which 
their effects are produced. 

31. The gentlemen, who think the nervous fibres ſolid, 
raiſe ſeveral objections to the other doctrine ; which -I ſhall 
conſider afterwards z and endeavour to ſhew the fitneſs of 
their own doctrine to account for the effects commonly ob- 
ſerved to be produced by the nerves. | 

The objects of the ſenſes plainly (ſay they) mak a on 
the nerves of the Proper organs, which muſt ſhake the ner- 
vous fibrils : and this vibration muſt be propagated along the 
whole cord to its other extremity or origin, as happens in o- 
ther tenſe ſtrings ; and theſe vibrations being differently mo- 
dified, according to the difference of the object, and its differs 
ent application, produce the different ideas we have of objects. 

32. To this account of ſenſation, it is objected, firſt, That 
nerves are unfit for vibrations, becauſe their extremities, 
where objects are applied to them, are quite ſoft and pappy 
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($21. „ and therefore not ſuſceptible of the vibrations ſuppoſ- 
ed; and if there could be any little tremor made here by the 
impulſe of objects, it could not be continued along the ner- 


vous cord, becauſe the celular ſubſtance by which each par- 

ticular fibre is connected to the neighbouring ones (F 11.) 

and the fatty ſubſtance in which the nervous cord is immerſed 
(9 15.), would ſoon ſtifte any ſuch vibratory motion. 


A ſecond objection to this doctrine is, That ſuppoſing the 
nerves capable of vibrations by the impreſſions of objects, theſe 
vibrations would not anſwer the deſign. For if what we 


know of other vibrating ſtrings, to wit, that their tone re- 


mains the ſame, unleſs their texture, length, or tenſion is al- 
tered, and that different ſubſtances ſtriking them do no more 
than make the ſound louder or weaker ; if thefe properties are 
to be applied to nerves, then it will follow, that the ſame 
nerve would conſtantly convey the ſame idea, with no other 
variety than of its being weaker and ſtronger, whatever differ- 
ent objects were applied to it; unleſs we ſuppoſed the nerve 
changed in its texture, length, or tenſion, each time a dif- 


ferent object is applied; which, it is preſumed, nobody will 


undertake to prove does happen. 

Nay, 3dly, If ever ſuch a variety of vibrations could be 
made, our fenfations would notwithſtanding be confuſed and 
indiſtinct ; becauſe the tremulous nervous fibre being ſirmly 
connected and contiguous to feveral other fibres of the ſame 
cord, would neceſſarily ſhake them too, by which we ſhould 
have the notion of the object as applied at all the different 
parts where the extremities of theſe fibres terminate. 

33. In whatever way the fayourers of the doctrine of ſolid 


| nexves pleaſe to apply the clafticity of nerves to the contrac- 


tion of muſcles, their adverſares inſiſt that nerves are. too 
weak to refit ſuch weights as the muſcles ſuſtain ; they would 


; furely break, eſpecially as they are in a great meaſure, if not 


wholely, deprived of their N coats before ey come to 
| the 
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the part of the muſcle they are immediately to act upon 

(5 22.)—The nerves being found to have little or no elaſticity 

to ſhorten themſelves (g 14.) ſhews them altogether unfit for 

ſuch an office as this of contracting the muſcles in the way pro- 

poſed. of their acting by elaſticity ; and when a nerve is view= | 
ed with a microſcope while the muſcles it ſerves are in action, 
no contraction or motion is obſerved in it. — Nay, it they 

were elaſtic, they would equally exert their power of con- 

tracting muſcles nearer to their origin as well as farther 

from it, when they were put into contraction or vibration, by 

irritation of any part of them. The former, however, does 

not happen. | 

34. As a further objection againſt either motion or ſenſa- 
tion being owing to the claſticity of the nerves, it is ſaid, that 
if this doctripe was true, the ſenſations would be more acute, 
and the contractions of muſcles would be greater and ſtrong- 
er, when the parts become firmer and more rigid by age; for 
then their elaſticity is increaſed : Whereas, on the contrary, 
it appears ( 23.) that then the ſenſations are blunted, and 
muſcular contraction becomes leſs and weaker. : 

35. If the nerves were granted to be elaſtic, and to com- 
municate a ſpringy force to all the parts they are diſtributed 
to, they might appear neceſſary in this view to aſſiſt the ap- 
plication of the nutritious particles of the fluids to the fides of 
the veſſels which theſe particles were to repair; and ſo far 
might well cnough account for the ſhare which nerves are 
thought to have in nutrition : But if we cannot make uſe of 
elaſticity in the other two functions, ſenſation and motion, we 
muſt alſo endeavour to find out ſome other way ior the nerves 


to act in nutrition; which will be done afterwards. 

36. Having thus ſtated the reaſons for and againſt the 
nerves acting as ſolid ſtrings, let us likewiſe relate the argu- 
ments for the nerves being tubes, and the objections to this 
doctrine. . | 
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A great argument of thoſe who think the nerves to be tubes 
conveying liquors, is the ſtrong analogy of the brain and nerves 
to other glands of the body, and their excretories, where a ma- 
nifeſt ſecretion of liquor is made in the glands, to be conveyed 
by the excretories to the proper places in which it ought to be 
depoſited: they think that the vaſcular texture of the cortex of 
the encephalon and ſpinal marrow ($ 2.) the continuation of 
the cortex in forming the medullary ſubſtance (3, 4.) the fi- 
brous texture (d 5.) and ſucculent ſtate of this medulla (5 6.) 
and its being wholly employed to form the nerves (5 7.) where 


| the fibrous texture is evident ({ 9.) ; all theſe things, ſay they, 
"conſpire to ſhew ſuch a ſtrong analogy between theſe parts and 


the other glands of the body, as carries a conviction that there 
is a liquor ſecreted in the encephalon and ſpinal marrow, to 
be ſent out by the nerves to the different parts of the body. 
37. The following objeCtions are raiſed to this argument in 
favour of liquor conveyed in the nerves from the analogy of 


the glands. 1½, Other glands, it is ſaid, have their excretorics 


collected into a few large tubes, and not continued in ſuch a 
great number of ſeparate tubes, as far as the places where 
the liquors are depoſited; which laſt muſt be the caſe, if the 
Nerves are the excretories of the glandular brain. 2dly, We 


tee the cavities, and can examine the liquors in the excretories 


of other glands much ſmaller than the brain; which cannot be 
done in the nerves. 3dly, If the nerves were tubes, they 
would be fo ſmall, that the attraction of the liquors, to their 
fades would prevent that celerity in the motion of the liquors, 


Which is requiſite to ſenſations and motions. 4%, If the 


nerves were tubes, they would be cylindrical ones, and conſe- 
quently not ſubject to diſeaſcs; or at leaſt we could have no 

comprehenſion of the diſeaſes in them. 
38. The anſwer to the / of theſe objections is, That thets | 
are other glands where there is a manifeſt ſecretion, and in 
which the diſpoſition of the excretories is in much the fame 
Way 
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way as in the encephalon: the kidneys, for example have a re- 
ticulated cortex of veſſels, from which the Euſtachian or Bel- 

linian medulla, conſiſting of longitudinal fibres and a few * 
blood-veſſels in the ſame direction, proceeds; and this medul- 
la is collected into ten, twelve, or more papillæ, each of which 
is formed of numerous ſmall ſeparate tubes, which ſingly diſ- 
charge the urine into the large membranous tubes; and theſe 
united form the pelvis. Upon comparing this texture of the 
kidneys with that of the encephalon (g 2, 3, 4, 5, 6, 7s 9) F. 
analogy will be found very ſtrong. 

39. In anſwer to the 2d objecton, in 5 37. it is granted, 
that microſcopes, injections, and all the other arts hitherto 

employed, have not ſhewn the cavities of the nervous fibrils, 
or the liquors contained in them; and from what was ſaid 
(5 10.) of the ſmallneſs of the nervous fibrils, it is not to be 
expected that ever they ſhould be ſeen. Bur ſo long as ſuch a 
number of little animals can every hour be brought to the ob- 
jectors, in which they can as little demonſtrate the veſſels or 
contained fluids, it will not be allowed to be conclufive reaſon- 
ing, that becauſe ocular demonſtration cannot be given of 
either the tubes or their contents, therefore they do not ' exiſt _ 
For if we have any notion of an animal, it is its being an hy- 
draulic machine, which has liquors moving in it as long as it 
has life. If, therefore, ſuch little animals have veſſels and li- 
quors which we cannot fee, why may not ſome of the veſſels 
and liquors of the human body be alſo inviſible to us? 

To avoid this anſwer to the objection, it is further urged, 
That though we might not ſee the nervous tubes or the hquors 
they contain as they naturally flow; yet if ſuch liquors really 
exiſt, they ought to diſcover themſelves, either by a nerve's 
ſwelling when it is firmly tied; or that, however ſubtile their 

fluids are, they might be collected in ſome drops, at leaſt, when 
the cut end of a nerve of a living animal is kept ſome time in 
the exhauſted receiver of an air-purp. It is aſhrmed, that 
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neither did the tied nerve ſwell between the brain and Lew 
ture, nor was there any liquor. collected in the receiver of the 


air-pump; from mad. it is concluded, chat there is no liquor 
in the nerves. 


Some, who ſay they have tried theſe experiments, affirm, 
that in young animals the nerve does ſwell above the ligature, 
and that a liquor does drill out upon cutting a nerve. 
Whether ſwelling or liquor is ſeen or is not ſeen in theſe e- 
periments, no concluſion for or againſt a nervous fluid can be 
made from them : for the ſwelling of the nerve after it is tied, 
or the efflux of liquors from its extremity, will never. prove 
either to be the effect of the fluid in the proper nervous fibrils, 
ſo long as they might be occaſioned by the liquors in the lar- 
ger veſſels of the cellular ſubſtance of the nerves; and if theſe 
ſame veſſels of the coats of the nerves do not diſcover their li- 
quors by theſe experiments, it is far leſs to be expected that 
the much more ſubtile nerves will diſcover theirs. 

40. The 3d objection to the doctrine of the brain being a 
gland, and the nerves its excretories, ſuppoſes a more rapid 
motion neceſſary. in the fluid of the nerves than what moſt of 
the defenders of the nervous fluid will now allow ; and is af- 
terwards to be conſidered particularly in a more proper place. 

41. The 4h objection being, That if the nerves are excre- 
tories of a gland, they muſt be cylindrical tubes, in which no 
obſtructions or diſeaſes would happen; but ſince we daily ſee 
difeafes in the nerves, they muſt not therefore be ſuch excre- 
tories. The anſwer is, That diſeaſes happen often in the ex- 
cretories of other glands, as of the liver, kidneys, & c. notwith- 
ſtanding their cylindrical form, and their much ſhorter and 
leſs expoſed courſe. When we conſider tlie very tender ſub- 
ſtance of the brain, the vait complication of its veſſels, the 
prodigious ſmallneſs of the tubes going out from it, the many 
moving powers which the nerves are to undergo the ſhock of, 


2nd the many chances which the veſſels, membranes, and 
(gh: agg | cellular 
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cellular ſubſtance atrompanying the neryes, have of being dic. 


ordered, and then affecting the nervous fibrils, we have very, 


great reaſon to be ſurprifed, that thete cylindrical tubes are 
not much more frequently put out of order, by too great or 
too ſmall a quantity of liquors z by too viſcid or too thin fluids; 
by liquors conſiſting of too mild and too fluggith particles, or 


of too acrid pungent ones; by too great or too little motion 
given to the liquors ; by the diameters of the tubes being too 


much ſtraitened or too much enlarged ; and by a great many 


other varieties of circumſtances which might be thought. 


capable of, diſturbing the functions of the nerves, ſuppoſing 
them to be cylindrical excretories of the brain, as a gland. 


42. The numerous veſſels of the encephalon have brought 


ſome of the gentlemen who aſſert the nerves to be ſolid, to 
acknowledge, that there is a liquor ſecreted in the brain; but 
then they will not allow that this liquor is ſent out by the pro- 
per nervous fibrils, but that it is poured into the cellular ſub- 
ſtance, in which the nerves lie, to keep them moiſt and ſupple, 
and therefore ſit for exerting their elaſticity, vibration, &c. by 
which, in their opinion, the effects commonly aſcribed to 
nerves are produced. 

43. Beſides the objections already mentioned (5 32, 33.) 
againſt the nerves acting as elaſtic ſtrings, this opinion has ſome 
other difficulties which may be objected to it: for inſtance, 
there is not one analogous example in the whole body of liquors 
ſecreted in a large gland, to be poured into a cellular ſubſtance, 


as is here ſuppoſed ; the liquors in the cells of the tela cellula- 


ris of other parts are ſeparated from the little arteries which 
are diſtributed to theſe cells. 


Further, it cannot be imagined, how a liquor ſecreted in th 


cortex of the brain ſhould make its way through the medulla, 
to come out into the cellular membranes on the ſurface of that 
medulla. 


Laſtly, | 
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WEE - Tall 1 RY experiment, of injecting water Bot the 
artery,of any member, and thereby filling the cellular ſubſtance 


of the neryes of that member, ſhews, eyidently, chat the liquor 
of the cellular ſubſtance of the nerves has the ſame fountain ag 
"the liquor has in the tela cellularis any where elſe, that is, 
| Ly the little arteries diſperſed upon it. 

N The doctrine of a fluid in the nerves, is not only ths 
1 by the. analogy of the brain and nerves to the other 
glands and their excretories, but thoſe who maintain this doc- 
trine mention an experiment which they think directly proves 

| A fluid i in the nerves. It is this: After opening the thorax of 

a living dog, catch hold of and preſs both one or both of the 
phrenic nerves with the fingers, the diaphragm, immediately 

| ceaſes to contract; ceaſe to compreſs the nerves, and the muſ- 
cle acts again: a ſecond time, lay hold of the nerve or nerves 
ſome way above the diaphragm, its motion ſtops. Keep firm 
bold of the nerve, and with the fingers of the other hand 
ſtrip it down from the fingers which make the compreſſion 
towards the diaphragm, and it again contracts : a repetition of 
this part of the experiment three or four times, is always at- 
tended with the ſame effects; but! it then contracts no more, 
| ſtrip as you will, unleſs you remove the, preſſure to take hold 
of the nerves above the place firſt pinched ; when the muſcle 
may be again made to contract, by ſtripping the nerve down 
towards i it. This experiment I have done with the ſucceſs here 
mentioned. Let any one try if he can imagine any other rea- 
ſonable account of theſe appearances, than that the, preſſure by 
the fingers ſtopped the courſe of a fluid in the nerve; that ſo 
: much of this fluid as remained in the nerve, between the fin- 
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| gers and diaphragm, was forced into that muſcle by ſtripping; 
nt and when it was all preſſed away, the fingers above preventing f 
a 2 ſupply, the muſcle contracted no more till the fingers were 
17 removed, and a freſh flow was by ithat means received from 
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the ſpinal thdrrow; or from that rents of the nerve which had 

not yet been ſo ſtripped. „ 
It has been objected to the concluſions from this experi- 

ment, 1. That the diaphragm is ſet in motion by ſtripping the 

nerve from; as well as towards, this muſcle and this 1 may be 

well expected; for a liquor in ſuch ſmall pipes hindered to flow 


| backwards by ligature, pinching fingers, or even the flow of 
their liquors from the fountain, will regurgitate forwards with 


velocity when preſſed backwards. We my it bn in che 
ſtalks of tender ſucculent plants. 

2. It is ſaid that muſcles ceaſe to act when their veins are 
tied, as well as when their arteries or nerves are tied or cut, 
but that muſcles continue to act when their veins are cut: 
by which it would appear that the overloading of the veſſels is 
an impediment to the action of muſcles ; and therefore the 
ceaſing of their action, when their arteries or nerves are tied 


or cut, may alſo be owing to the liquor in the branches of theſe 


pipes of muſcles ſtagnating when it is not propelled by the flow 

of more liquor from their trunks, and nor to any influence or 

moving power, which now ceaſes to be conveyed to them. 
It is to be obſerved, in making the experiments jpſt now 


mentioned, that the contraction of the muſcles ceafes ſooneſt 


when the nerves, and lateſt when the veins are tied. That 
when veins are tied, not only are the veſſels overloaded, but 
all the cellular ſubſtance of the muſcles is filled with coagulat- 


ed blood ; whereas when the arteries and nerves are tied, the 


reverſe is ſeen, the muſcles are lax, and of leſs bulk. So that 
in theſe caſes, the ceaſing of the contraction of the muſcles 
ſeems to depend on very different cauſes, to wit, a deprivation 
of neceſſary liquors in the one, and a redundancy of ſuperſiuous 


blood in the other. An elaſtic ſtick may be deprived of i its bs 
laſticity, by being made either too dry or too wet. 


45. Some gentiemen, convinced of the reaſonableneſs of whe 


#cretion of a liquor in the brain to be ſent out by the nerves 
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the caſe were there venous nerves. - 2ly, There is no occaſion 
o# 2 « $4) Ny for 


266 OF THE NERVES. Part VII- 


but not comprehending how a fluid could have ſuch a rapid. 


retrograde motion as they imagined was neceſſary for convey- 
ing the impreſſions of objects made on the extremities of nerves 


to the ſenſorium, ſuppoſed two forts of nerves ; 3. one that con- 


veyed a liquor for muſcular motion and nutrition ; the other. 


compoſed of ſolid nerves, that were to ſerve for organs of the 


ſenſes, to convey the vibrations communicated from objects to 
the ſenſorium. | 
| 46. To this opinion (545) the objection 1 the ſenſato- 
ry nerves acting by vibration (5.32) may be made; and there 
is ſo little reaſon to ſuſpect any difference in the texture of the 
different parts of the brain or nerves, that, on the contrary, 
the ſtructure is every where ſimilar, and branches of the ſame 
nerve often ſerve both for ſenſation and motion. 

How little neceſſity there is for ſuppoſing extremely rapid 


; motions of the nervous fluid, 1s to be examined ſoon. 


47. The hypotheſis of great ce'erity in the motion of the 
fluid of the nerves being neceflary, gave alſo riſe to another di- 
viſion of the nerves, into arterious or effluent, and venous or 
refluent. It was ſaid that muſcular motion or nutrition de- 


pended on the arterious nerves; and that the ſenſations de- 


pended on an accelerated motion of the nervous fluig towards 
the brain, by the impreſſions which tlie objects of the ſenſes 
make upon the venous nerves. By this ſuppoſition, the ab- 
ſurdity of rapid fluxes and refluxes in the ſame canal was pre- 
vented; and an advantage was thought to be gained by it, of 


ſaving too great a waſte of the fluid of the nerves, which other- 
wife the encephalon and ſpinal marrow could not ſupply in 
| ſufficient quantity to anſwer all the exigencies of life. 


48. To this opinion (547. ) it has been objected, 1/7 That 


| there is no example in the body, of a ſecreted liquor being 


turned immediately and unmixed to the gland by which it was 
originally ſeparated from the maſs of blood; which would be 
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for ſaving the fluid of the nerves in the way propoſed ; the 
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organs for ſecreting that fluid being large enough to ſupply all 
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that is neceſſary of it in the common funclions of life. 2dly, If 
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the fluid of nerves was to be thus kept in a perpetual circula- 
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| tion, it would ſoon become too acrid for continuing with ſafe- 
ty in ſuch ſenhble tender veſſels as the brain and nerves arc 
compoſed of. &thly, This hypotheſis will not anſwer the de- 

ſign for which it was propoſed : for though the momentary 
application of an object might cauſe an acceleration in the fluid 
of venous nerves, yet if the object was kept applied to the 
nerves, it would ſtop their fluid, ſo that it could not go for- 
ward to the brain; and therefore, according to this doctrine, 
we ſhould be ſenſible of no objects, except thoſe whoſe appli- 
cation to the organs of the ſenſes was momentary. 

49. Let us now ſuppoſe it probable, that the encephalon 
and ſpinal marrow ſecern a liquor from the blood which is 
ſent into all the nerves, and that by the means of this liquor 
the nerves perform the offices commonly aſſigned to them; it 
is next neceſſary to enquire what kind of liquor this is, and 

| how it moves, in order co determine how well its nature and 
motion are fitted ſor performing what is expected from it. 

50. The liquor of the nerves has been fancied by ſome to 
be of a very ſtrong acid or alkaline nature : But ſince none of 
our juices appear to be of this ſort, and fince ſuch liquors irri- 
tate and deſtroy the parts of the body to which they are ap- 
plied, we cannot conceive how the brain can ſeparate, or the 

| nerves could bear any thing of ſuch an acrid nature. This 
tenderneſs and ſenſibility of theſe organs muſt hinder us ab- 

ſolutely from ſuppoſing that the liquor of the nerves can be a- 
crid or pungent,*or of the nature of ſpirit of wine, hartſhorn, 
CC; ; | > 

51. Some have imagined the liquor of the nerves to be ca- 
pable of vaſt exploſion like gun- powder, or of violent ſudden 

rarefaction like air, or of ſtrong ebullition like boiling-water, 
L12 | : - 08 


*s 
m5 
4”; 
+» 
= 
's 'F 
» £ \ 
"3X 
2 © 
- 1 
4 5 
1. d 
__ 
* 4 
* 
11A 
* 4 
42 
_— 
* 5 
5 
* Ar 
 - 
11 #8 
2 
1 2 
as is 
FE 
£24 
SK - * 
2 5 > 
[! 
K. 
1 
* 7 
3 
: of 
- * 
ty 
7 " 2.3 
5 
3.4 
* (908 
ps 
4 7 
POE 
ö 
* 
4 
E 
* 
2 
S 7 
2 
Ex 
4 
£8 
EY 
BY 
BY 
1 
f 
3 
Y " q 
7” 
"oe 
4] 5 
* 721 
1 
oy £ 
_— 
2.3 
_ 
[ - m4 
44S 
"ICY 
* 
1 
ow” 
b 
+7 
22 
2 
» 
"a 
OY 
A 
wa 
be 
TI * „ 
WE” 
"22% 
* 7 
x 
p * 3 
= 
1 
PL... 
3 
* 
* 
by + 
. 
me” 
2 
Re 
1 bs 
% 
* 
2 
"2 
3s 
-- z 
7 
| 4 
© 
_ 
Dey /: 
1 Ss 
_ 
- 
4 J 
4 
* 
2 
©" 
* 
. Gy 
RO 
= 
Ao 
Mare © 
= #58 
* A 8 
1 
1 
. 
A” 
: FT» 
1 
Wo 
2 
30 
7.5 
* 
Es 
= 
RN 
Y = 
4 
"5 
4 
- 
"oa 
<a 
= 
= 
Fs 
3. 
pu 4 
, 


F 5 22 — Nr. k 


9 IIA vo * 2 4 
nn q 
CSE N n 2 


_— 


— 


W 
1 * 


— — 


— 


F 
e 
— ©. - . — * * 


RR O04 ac wes ow, 


— ——— — — p — 


r K ͤͤ ... ⁵ 4 RT 
* KEY - A > Aa ie Sl od 7 SY . 
- e G d 8 Sr 
: DET LS feds? r 
Om b > we 
* 


ODE —— — — 
. 
* 
1 „ * * 


— 


| 

5 

4 
4 


= 4 
r 


— a * — * , — CD „ * OI: * — — TT RA, Ts, . a — - FR = _ l l 
— « — - , — 2 —_—— N — — — — — a — — — _ — — - -p * * — — — . — 8 — = 
5 Fn n W Ts Ah DOE TIENTS Pot IS od Tas, 2 ©» VCC YANCEY Co q Ro a des ve 22; _ r n Ne a n 

. * — S AS Ag. 2 5 I S 22 . N Ts n F * 8 a Se r Fa ER 5 2 Eva 7 r ; 
: 8 = — -Y 93 — 9 A * * r Jo ” A , i. TEES 5 . ETSY. 4s 8 2 = 
* PF... et . — - 1 gn I 5 3 E 8 P ²˙ T TT A a”. Wh 2 r „„ eee : 4 ae, Cond "25. - 5 * 

— — —-——— ———— a Cn nee 8 4. — wo — 8 J 3 aw: + p "x4 : s N — . © PI. _— g * 2 : — 7 — 8 

. 


. 
— ** - 
. r 
<> * * 8 
3 * 
— — — Cog — — 
* 


28 | o F. THE NERVES. | Part, VII, 


or of efferveſcence like the mixture of acids with alkaline liquors. 
But : as the maſs of blood from which this fluid is derived, is not 
poſſeſſed of any ſuch properties, we cannot ſuppoſe the blood 
to furniſh what | it has not in itſelf. Beſides, all theſe opera- 
tions are too violent for the brain or nerves to bear; and when 
once they a are begun, they are not ſo quickly controlled or re- 
ſtrained, as experience teaches us the nerves can, which my | 
be ſuddenly made to ceaſe from acting. | | 

52. We are not ſufficiently acquainted with the properties 
of an æther, or electrical cffluvia, pervading every thing, to ap- 


ply. them juſtly i in the animal œconomy; and it is as difficult 
to conceive how they ſhould be retained or conducted in a long 


nervous cord. "Theſe are difficulties not to be ſurmounted. 

53. The ſureſt way of judging what kind of liquor, this of 
the nerves muſt be, is to examine the liquors of ſimilar parts 
of the body. All the glands ſeparate liquors. from the blood 
much thinner than the compound maſs itſelf; ſuch is the li- 
quor poured into the cavity of the abdomen, thorax, ventri- 
cles of the brain, the ſaliva, pancreatic juice, lymph, &c, 
Wherever there i is occaſion for ſecreted liquors being thick 
and viſcid, in order to anſwer better the uſes they are intended 
for, nature has provided reſervoirs for them to ſtagnate in, 
where their thinner parts may be carried off by the numerous 
abſorbent veins diſperſed on the ſides of thoſe cavities; or 
they may exhale where they are expoſed to the open air. The 
mucus of the noſe becomes viſcid by ſtagnation ; for when it 
18 immediately ſecreted, it is thin and watery, as appears from 
the application of ſternutatories, &c. The cerumen of the ears 
18 of a a watery conſiſtence when juſt ſqueezing out. The mu- 
cus of the alimentary canal grows thick in the lacunæ. The 


bile 1 in the hepatic duct has little more conſiſtence than lymph; 


that in the gall-bladder is viſcid and flrong. Ihe urine is 
much more Watery as it Flows from the 18 than when it 


* 
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s excreted from the bladder. The ſeed is thin 3 in the teſticles, 
and 18 concocted in the veſiculæ ſeminales, &c. 


54. Hence (5 53.) we may ſafely conclude, that a thin 1. 2 


quor is ſecreted in the cortex encephali or ſpinal morrow; 


and ſeeing the thinneſs of the ſecreted liquors is generally, — 
the diviſions of the veſſels, into ſmall ſubtile branches, and that 
the ramifications within the ſkull are almoſt infinitely ſubtile, : 


the liquor ſecreted in the encephalon may be determined to be 
among the fineſt or thinneſt fluids. 


55. Seeing alſo that we can obſerve no larger reſervoir, 


where the liquor ſecerned in the cortical ſubſtance is depoſit- 


ed, to have its finer parts taken off, we Have reaſon to think : 


that it goes forward into the nerves in the ſame condition in 
which it is ſecerned. | 


56. By fine or ſubtile animal liquors, is meant no more than 


thoſe. which are very fluid, and which ſeem to confiſt of a 
large proportion of watery particles, and a leſſer one of the 
oily, ſaline, and terreſtrious particles. Some of the, liquors 


which we can have in ſufficient quantity to make experiments 


7 


4 # 
A thu 
A 


* 
* 


with, are fluid, and have ſo little viſcidity or coheſion of : 
parts, that when laid upon a piece of clean mirror, they eva- : 


porate without leaving a ſtain. Such is the liquor oozing out 


from the ſurface of the n the lymph, and ſeveral o- 


thers. 


If then theſe liquors, which are ſubject to our examination, 


the ſecerning veſſels of which are ſo large that we can ſee 
them, have ſuch a ſmall coheſion of parts, it might not be 
unreaſonable to ſay, that the liquor of the nerves is as much 
more fine and fluid than lymph as the veſſels ſeparating it are 


imaller ; and therefore that the fluid of the nerves is a defe- 


cated water, with a very ſmall proportion a 5 other prin- 
ciples extremely ſubtilized. | 


57. Two experiments are ſaid to contradict this opinion of a 


the liquor of the nerves being ſo fluid and ſubtile. One is, that 
upon 
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upon cutting the cauda equina of a living animal, a liquor as 
viſcid as the white of an egg drops out. The other is, that a 
wounded nerve yields a glairy ſanies. But theſe do not ap- 
. pear to be the proper fluid of the nerves; ſince it is evident, 
that what is diſcharged in both theſe caſes comes out of the 
cellular ſubſtance involving the nervous fibrils. 

58. Conſidering how many experiments make it evident, 
that there is a conſtant uninterrupted ſtream of liquors flow- 
ing through all the canals of animals, which convey liquors 
compoſed of particles ſmaller than the diameter of their canal, 

which is always the caſe of the nerves in a natural Rate, it is 
ſurpriſin ing how it ever could be thought that the liquid of the 
_ nerves ſhould be obliged to flow from the brain to each muſcle 
the moment we will; or that this liquor ſhould flow back with 
the like ſwiftneſs from the extremity of each nerve, to which 
an object of ſenfation is applied. The nerves, as well as the 
other excretories of the glands, are always full of liquor; the 
degree of diſtention of the canals not being at all times alike 
even in a ſound ſtate.” But this happens without inconveni- 
ence, as the ſides of the canals have a power to accommodate 
themſelves to the preſent quantity, unleſs it is very much 


1 above or below the natural ſtandard; in both which caſes diſ- 
BA eaſes enſue. | 
Ka 


— 


59. The motion of the fluid in the nerves is therefore not 
only conſtant, but it is alſo equal, or nearly ſo: for though 


. 


Ly 


N 

wal | the blood in the larger arteries is moved unequally by the un- 
64 equal forces, the contraCtion of the ventricle of the heart, and 
1} the weaker power, the ſyſtolc of the arteries; yet the differ- 
is ence between theſe two moving powers becomes Jeſs and 
. | | Jeſs perceptible as the arteries divide into ſmaller branches; 
| 1 5 becauſe of the numerous reſiſtances which the liquors meet 
14 ö With, and becauſe the canals they move in become larger, til 
i in the very ſmall arterious branches there is no ſenſible differ- 
1 ente in the velocity of the liquors from the effect of the heart 
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or arteries. The motion of the fluids muſt ſtill be more equal 
in the excretories of glands, and particularly in thoſe where 
the veſſels are divided into very minute branches, and the 
liquors have no other propelling force but the heart and 
arteries, (ſee F 1.); therefore the nervous fluid moves con- 
ſtantly, equally, and ſlowly, unleſs when its courſe is altered 
by the influence of the mind, or by the preſſure of ſome neigh- 
bouring active organ. | 

60. As there is neither proof nor probability of the valves 
ſuppoſed by ſome authors in nerves, we are not to aſſume 
them in accounting for any phenomena. 2 ak. 

61. We have not, and perhaps cannot have, any idea of 
the manner in which the mind and body act upon each other; 


but if we allow that the one is affected by the other, which 


none deny, and that the fluid of the nerves (whatever name 
people pleaſe to give it) is a principal inſtrument which the 
mind makes uſe of to influence the actions of the body, or to 
inform itſelf of the impreſſions made on the body, we muſt 
allow that the mind can direct this inſtrument differently, 
particularly as to quantity and celerity, though we muſt re- 
main ignorant of the manner how many phenomena, depend- 
ing on this connection of mind and body, are produced. Thus 
we would in vain attempt to account for animals continuing, 
after their heads were ſtruck off or their hearts were cut out, 
to perform actions begun before they ſuffered any injury. 

62. Let us now ſuppoſe the nervous fluid ſuch as has been 
argued for, to wit, a very fluid ſaponaceous water, moving in a 
conſtant, equal, flow ſtream, from the encephalon and ſpinal 


marrow, in each of the proper nervous fibres, exeept when the 


motion is changed by ſome acceſſory cauſe, ſuch as the mind, 
prefſure of other parts, &c.; and let us examine how well 
ſuch a ſuppoſition will agree with the phenomena of the three 


great functions, nutrition, ſenſation, and muſcular motion, 
ob which the nerves are principal inſtruments. 
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83. In general, we may ſay, that nerves ean carry fluids 
to the moſt minute part of the body, to ſuply what is waſted 
in any of the ſolids ; that the impreſſion made by the objects 


of the ſenſes on the very ſoft pulpy extremities of the nerves 


of the organs of the ſenſes, muſt make ſuch a ſtop in the 
equal flowing nervous fluid, as muſt inſtantaneouſly be per- 
oeptible at the fountain-head from which the tubes affected 
ariſe; that the conſtant flow of the liquor of the nerves into 
the cavities of the muſcular fibrille, occaſions the natural 
contraction of the muſcles, by the as conſtant niſus it makes 
to increaſe the tranſverſe and to ſhorten the longitudinal dia- 
meter of each fibre; and that it is only to allow the mind a 
power of determining a greater quantity of this ſame fluid with 
à greater velocity into what muſcular fibres it pleaſes, to ac- 
count for the voluntary ſtrong action of the muſcles. | 
64. But fince ſuch a ſuperficial account would not be fatis- 
factory, it will be expected, that the principal phenomena of 
theſe three functions ſhould be explained by the means of ſuch 
a fluid as has been ſuppoſed, and that the ſeveral objections 
againſt this doctrine ſhould be anſwered: let us attempt this; 
and where we cannot extricate ourfelves from difficulties | 
5:5 UEISO. 24s N <"-4 5x £ | which 
* However plauſible the above doctrine might appear to thi Author | 
and ſome of his contemporaries, it is not agreeable to the opinion of 
many of the later phyſiologiſts, particularly to the preſent Profeſſor 
.* Monto,. Who appears to prove beyond a doubt, that. nutrition is per- 
_ formed. by means of the arteries. After giving his arguments in fa- 
vour of this dodtrine, he concludes thus: Upon the whole, I appre- 
hend there are few points in phyſiology ſo clear as, 
r. That the arteries RT and e ſecrete the nouriſhment 
ia all our organs. 
2% That the nerves do got contain nor conduct the . 
bat that, by enabling the arteries to act properly, they contribute in- 
Areclly to nutrition,” | See Obſerrations on the Nervous Syſtem, 
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which may by thrown 5 bobs us e een igno- 
rance. 


65. . If water, with a very ſmall e of oils der ſalts 


from the earth, proves a fit nouriſhment for vegetables, ſuch a 


liquor as the fluid of the nerves has been deſcribed ($ 56.) may 
not be unfit for repairing the waſte in animals. 5 

8. The flow continual motion of this nervous fluid 6 7 
59.) to the moſt minute parts of the body (5 10.) is well 
enough calculated to ſupply the particles that are conſtantly 
worn off from the ſolids by the circulation of the liquors and 


neceſſary actions of life. 


7. The greater proportional ſize of as 3 in —_ 
creatures than in adults, ſeems calculated for their greater 


proportional growth: for the younger the animal is, the lar- 


ger encephalon and ſpeedier growth it has. 

J. A palſy and atrophy of the limbs generally accompa- 
nying each other, ſhew, that nouriſhment, ſenſation, and mo- 
tion, depend on the ſame cauſe. 45 

It was ſaid (5 26.), that the nerves were W e 
ments in nutrition: it was not afſirmed, that they were the 


ſole inſtruments; and therefore an atrophy may proceed from 


the compreſſion or other injury of an artery, without being an 
objection to the doctrine here laid down. 
66. a All objects of ſenſe when applied to their proper or- 


gans, act by impulſe; and this action is capable of being in 


creaſcd by increaſing the impelling force. In tangible . 
it is clearly evident, that the cloſer they are preſſed to 2 cer- 


tain degree, the more diſtin does. the perception become. 


Odorous particles need the aſſiſtance of air moved rapidly to 
affect our noſe : ſapid ſubſtances, that are ſcarcely ſufficient. to 
give us an idea of their taſte by their own weight, are aſſiſted 
by the preſſure of the tongue upon the palate: the rays of 
light collected drive light bodies before them: ſound commu- 

Vor. III. Mm | nicates 
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nicates a vibration to all bodies in harmonic proportion with 
The impulſes made thus by any of theſe objects on the ſoft 
pulpy nerves (5 21.), which are full of liquor, preſs their ſides 
or extremities, and their liquor is prevented from flowing ſo 
freely as it did. The canals being all full (5 58.) this reſiſt- 
ance” muſt inſtantaneouſly affect the whole column of fluidg 
in the canals that are preſſed, and have the ſame effect as 

if the impulſe had been made upon the origin itfelf. To illuſ- 
trate this by a groſs compariſon: Let any one puſh water out 
of a ſyringe, through a long flexible pipe fixed to the ſyringe; 
and he is ſenſible of reſiſtance or a puſh backwards, the mo- 
ment any one ſtops the orifice of the pipe, or cloſes the ſides of 
it with his fingers. This impulſe made on the nerves, and 
thus communicated to their origin, varies according to the 
ſtrength or weakneſs, the quickneſs or ſlowneſs, the continu- 
ance or ſpeedy removal, the uniformity or irregularity, the 
conſtancy or alteration, &c. with which objects are applied to 
the nerves. | | 
3. Whenever any object is regularly applied with due force 
to a nerve rightly diſpoſed to be impreſſed by it, and is com- 


al municated, as juſt now explained, to the ſenſorium, it gives a 
7 1 true and juſt idea of the object to the mind. : 

5 4 c. The various kinds of impulſes which the different claſſes 
15 . of objects make, occaſion in animals, which ought to have ac- 


curate perceptions of each object, a neceſſity of having the 
different organs of the ſenſes variouſly modified, ſo that the 
ſeveral impulſes: may be regularly applied to the nerves im 
each organ ; or, in other words, we muſt have different or- 
gans of the ſenſes fitted to the different claſſes of objects. 
di. As the objects have one common property of impulſe, ſo 
all the organs have moſt of the properties of the organ of 
touching in common with the papillz of the ſkin. This 1s. 
evident in the noſe and tongue: we can alſo perceive it, in 
5 ſome 
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ſome operations of the eyes, as we may likewiſe do in ſome 
caſes where matter is collected in the internal ear. 

e. Theſe properties common to the different objects and 
organs, occaſion frequently uncommon effects in the applica- 
tion of an object to an organ proper to another object of ſen- 
ſation; for ſometimes we have the ſame idea as af the. object 
had been applied to its own proper organ ; at other times the 
object is as it were changed, and we have the idea as if the 

organ had had its own proper object applied to it. Thus, for 
example, light is the proper object to be applied to the eye, to 
give us an idea of colours; yet when all light is excluded from 
the eyes, an idea of light and colours may be excited in us by 
coughing, ſneezing, rubbing or ſtriking the eye-ball. A 
cane vibrating, ſo as not to excite ſound perceptible to the ear, 
applied to the teeth, raiſes a ſtrong idea of ſound ; as a little 
inſect creeping in the meatus auditorius alſo does. The fin- 
gers applied to two rough ſurfaces, rubbing on each other, are 
ſenſible of the ſound they make; ſurgeons of any practice in 
the cure of fractured bones can bear witneſs to the truth of 
this. — The fingers dipped in acid and ſeveral other acrid li- 
quors, have a ſenſation very like to taſting. —-Smelling and 
taſting, every body knows, are ſubſervient and aſſiſting to each 
other. From ſuch examples we have further proof of one 
general cauſe of our ſenſations, to wit, impulſe from the ob- 
jets; and of ſuch a ſimilarity and relation in the organs, as 
might give reaſon for imagining that any one of them would 
be capable of producing the effect of another, if the impulſes 
of the different objects could be regularly applied to each. 
Hence light and ſound may affect inſects and other animals 
that have not eyes or ears. 
#- Tf the impulſe of an object is applied with due force, 
but irregularly, a confuſed idea of the object is raiſed. Diſ. 
tant objects are confuſed to myopes, as very near ones are to 


preſbytæ. 
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> 


„ g. If the application of the impulſe is regular, but the force 


with which it is applied too weak, our perception of the ob- 
ject is too faint, One may whiſper ſo low as not to be heard. 
5B. If the application of objects is too violent, and there is 
any danger of the tender organs of our ſenſes being hurt or 


deſtroyed, an uneaſy ſenſation we call pain is raiſed, whatever 
may be the organ thus injured. The object of feeling affects 


every organ: thus preſſure, ſtretching, cutting, pricking, acrid 
Jalts, pungent oils, great heat, violent cold, &c. occaſion pain, 


-where-ever they are applied. Beſides, every particular organ 


can be affected with pain by the too violent application of its 


own proper object. Too much light pains the eyes; very 
Joud ſound ſtuns the ears; very odorous bodies and too ſapid 
objects hurt the noſe and tongue. This is a ſure proof that 


the objects af our ſenſes all act, and that the organs arcall im- 


pra in nearly the ſame way. 
i. Since a middie impulſe, neither too ſmall nor too great, is 


\ Sr for a clear perception of objects, we would often be 
in danger of not diſtinguiſhing them, if we were not ſubjected 
to another law, to wit, that numerous impulſes made at once, 
or in a quick ſucceſſion to each other, increaſe our perceptions 
of objects. Thus, ſuch ſound as would not be heard on a 


mountain-top, will be diſtinctly heard in a wainſcotted cham- 
ber. We feel much more clearly a tangible object when 


our finger is drawn along it than when applied with the ſame 
force, but by a ſingle preflure upon it. --- We make repeated 
applications of odorous and fapid objects, when we wiſh to 


Imell or taſte accurately. -— The end of a burning ſtick ap- 
© pears much more luminous when quickly whirled in a circle 
than when at reſt. 

z. Whenever the uncaſy ſenſation, pain, is raiſed by the 
I application of objects, a ſort of neceſſity is as it 
were impoſed upon the mind, to endeayour to get free of the 


body 
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\ 


body from it, as one draws back his hand when his finger is prick- 
ed or burnt; or the injuring cauſe is endeavoured to be forced 
from the body, as a teneſmus excites the contraction which 
puſhes acrid fæces out of the rectum. In both theſe opera- 
tions, a convulſive contraction is immediately made in the part 
hurt, or in the neighbourhood of it; and if the irritation is ve- 


ry ſtrong c. permanent, the greater part of the nervous ſyſtem 


becomes affected in that ſpaſmodic or convulſive way. — Is 
it this neceſſity which obliges the mind to exert herſelf in re- 
ſpiration, or in the action of the heart, when the lungs or heart 
are gorged with blood? or the iris to contract the pupil, when 
the eye is expoſed to a ſtrong light? or ſneezing to be perform- 
ed when the ncſe is tickled ? &c.——- Will not a ſtimulus of 
any nerve more readily affect thoſe, with which it is atiy where 
connected, than the other nerves of the body? . May not 
this ſympathy ſerve as a monitor of the mind to employ the or- 
gans furniſhed with nerves thus connected, to aſſiſt in freeing 
her of any uneaſy ſenſation, rather than to make uſe of any o- 


ther organs? — Will not this in ſome meaſure aceount for 
many ſalutary operations performed in the body, before expe- 


rience has taught us the functions of the organs, IRE 


them? 
This niſus of the mind to free the body from what is in a 


ger of being hurtful, may ſerve to explain the phenomena of 


2 great many diſeaſes, when we are acquainted with the diſ- 


tribution of the particular nerves; and from this we can un- 
derſtand the operation of medicines that ſtimulate; and may 


learn how, by exciting a tharp but momentary pain, we may 
free the body of another pain, that would be more durable ; 
and that, by having it thus in our power to determine a flow 
of the liquor of the nerves to any particular part, for the be- 
nefit of that part, or the relief of any other diſeaſed part, we 
can do conſiderable ſervice by a right application of the proper 
medicines. 8 
| | J. It 
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I. If a pain-giving cauſe is very violent or long continued, 
It deſtroys the organs either irrecoverably, or puts them ſs 


much out of order, that they only gradually recover. People 


Have been made blind or deaf for all their lives after a violent 


effect of light on their eyes, or of ſound on their ears; and we 
are frequently expoſed to as much light and ſound as to make 
us unfit to ſee or hear for a conſiderable time. « would ex- 


plain this by a ligature put round the tender branch of an herb. 


This ligature drawn to a certain degree, may weaken the ca- 


| nals ſo as · to bs unfit for the circulation of the juices a good 
white, till they are gradually explicated and made firm by 


theſe juices: A ſtricter ligature would diſorder the ſtructure 


of the fibres ſo much, that the liquors could not recover them. 


The analogy is fo plain that it needs no commentary. — 
Thus the influence of a nerve tied with an artery in the opera- 
tion of an aneuriſin, wed, ceaſe for ſome ime; but be afterwards 
recovered. 

-" 67. (19 In tre the fluid of the nerves to the action 
of muſcles, it was ſaid, that the natural or involuntary con- 
traction of muſcles was the niſus which the nervous fluid, 
flowing conſtantly into the muſeular fibres, makes to diſtend 
theſe fibrils, by enlarging their tranſverſe diameters and ſhort- 
ening their axes; and that voluntary contraction was owing 
to a greater quantity of that nervous liquor determined towards 
the muſcle to be put in action, and poured with greater mo- 
mentum into the muſcular fibrils, by the power of the mind 


willing to make ſuch a muſcle to act, or obliged to doit by an 


Irritating pain-giving cauſe (5 66. 4.) 


(23 Some object to this account of muſcular motion, that 


if there is no outlet ſor the liquor ſuppoſed to be poured into 


muſcular fibres, muſcles would always be in a ſtate of contrac- 


tion, which they are not; and if there is a paſſage from' the 
Abrils, the liquor would flow out as faſt as it was thrown in:; 


and 
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and therefore no diſtention of che fibres, or cotibrd tion of che 


muſcles could be made. 
(3.) In anſwer to this objection, it 18 a Böccicll 


handing the evident outlet from the arteries into the veins, | 


yet the arteries are diſtended by the ſyſtole of the heart, on 
any other cauſe inereaſing the momentum of the blood. 


(J.) It has been alſo objected to g r. that, if it was tue, 
the volume of the muſcle in contraction neceffarily would be 


conſiderably increaſed by ſo much liquor poured into its fibrils; 
whereas it does not appear, by any experiment, that the vo- 
| tume of a muſcle is increaſed by its being put into action. 

(5.) To this it has been anſwered, 1. That when the axes 
of muſcular fibres are thortened, and their tranfverſe diame- 
ters are enlarged; the capacities of their fibres, and conſequent- 
ly their volume, may not be changed, the diminution one way 
balancing the increafe in the other. 2. That the ſpaces be- 


tween the muſcular fibres are ſufficient to lodge theſe fibres 


when they ſwell during the contraction of a muſcle, without 
my addition to its bulk; and that it plainly appears that theſe 
ſpaces between the fibrils are thus occupied, by the compreſ- 
non which the larger veſſels of muſeles, which run in thoſe 
paces, ſuffer during the action of the muſcle; it is fo great 
a5'to drive the blood in the veins with a remarkable accelerat- 
ed velocity. 

(6.) Another objection to the action of maſcles being ow- 
ny to the influx of fluids into their fibrils is, That muſcular 
fbrils are diſtractile, or capable of being ftretched ; and there- 


fore, when a fluid is poured in to their hollow fibrils, they 
would be ſtretched longitudinally, as well as have their tranſ- 8 
rerſe diameters increaſed; that is, a muſcle would become 
vonger as well as thicker, when it is put into action; where- 


I it is. certainly known that a muſcle is ſhortened while it 
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203 65 ) In unſwer to chis it has been remarked, That though 
muſcular fibrils are diſtractile, yet they will not yield to, or be 
kretehed by, every force, however ſmall, that might be applied 
to' them.” A cord that can be ſtretched in length by the weight 
5 of pl Pound or two, would not yield in the leaſt to an ounce or 
two; and it muſt likewiſe be obſerved; that, as any body is 
"ſtretched, its reſiſtance to the ſtretching force gradually in. 
_ creaſes. A rope may be ſtretched to a certain length by a 
pound weight appended to it, which would require two pounds 
to ſtretch it a very little further; and therefore the general ob- 
"ſervation of animal fibres being diſtractile, cannot be a reaſon- 
able objeQion to the account of muſcular motion above- men- 
"tioned, unleſs a proof is brought, that the force which the li- 
quid of the nerves muſt exert upon each fibre of a'muſcle, in 
order to make it act, is capable of diſtracting or ſtretching the 
3 fibres; which has not yet been attempted to be proved. lt 
would appear from the pain cauſed by too great an effort of 
muſcles, eſpecially in weak people, that muſcular fibres can 
dear very little diſtraction without 1802p of a e of con- 
7 i 
(8.) Muſcles ceaſing to act when their arteries are tied or 
"cut, and being brought into motion by injecting liquors into 
de arteries even of a dead animal, has been mentioned as ob- 
jections to the nervous influence cauſing their contractions. 
Io the firſt of theſe experiments it may be anſwered, That 
© the tying or cutting of the nerves ſooner produces the effect of 
was — the contraction ceaſe, than ſtopping the influx of the 
arterious blood does; and it will be univerſally allowed, that 
the influx of the blood into the muſcles is ar for per- 
<a forming their functions — . | 
pod "Whoever obſerves the motion which injeQing water, or | 
© any other liquor, into the arteries of a dead animal, cauſes in 
its muſcles, will not compare it to what contraction, whether . 
voluntary or excited by irritation, he may ſee in a 8 75 * 0 
"= | en (s)1 


— ß OED. , , 


Chap. J. OF THE NERVES. a8. 
(9.) If muſcular motion depends on the influx of. the 


nervous liquid, the inſtantaneous contraction of a, mulcle, 


when the mind wills to make it act, will be caſily underſtood 
from the nerves being always full of their liquor '$ 58, 66, a.) 
(10.) If either the nerves of any muſcle do not furniſh a 
ſuicient quantity of their liquor, or if the fibres of a muſcle 
become too eaſily diſtractile, ſuch a muſcle will be unaQtive 
or paralytic. ä 
(I.) If too great a quantity of the liquor of the nerves is 
determined to a muſcle or muſcles, by any cauſe which the 


mind cannot command, ſuch muſcle or muſcles will be con- 


vulſed. > | 

(12. ) If the motion of the liquid of the nerves is not uni- 
form, but by diſeaſe becomes irregular, an alternate relaxa- 
tion and contraction of muſcles may be the conſequence. 


Hence trembling palſies, chorea Sancti Viti, &c. Hence alſo 


the convulſive tremors which animals have when they loſe 
much blood. 5 =o 

(13.) Though the nerves may not furnith ſo much liquor, as 
may be ſufficient to make muſcles contract, with ſtrength 
enough to overcome the reſiſtances to their aCtions, yet there 
may be a ſufficient quantity of liquor in the nerves to allow the 
impreſſions of objects to be conveyed to the ſenſorium. This 
may be one cauſe of a limb being ſometimes ſenſible after it 
cannot be moved. | | 
(14.) Unleſs the liquor of the nerves acquires ſome energy 
in the brain, which we have no reaſon to think the circulation 
of the fluids in the veſſels can give it, or unleſs it has other 
properties than what we can diſcover in it, or unleſs there is an 
agent regulating its momentum and courſe to different parts 
which we are not conſcious of; if ſome of theſe, I ſay, do 
not obtain, the action of the heart continuing of equal force 
to propel our liquors, notwithitanding all the reſiſtances that 
are made againſt it, is not to be explained. 
Vol. III. Nn (1 5.) All 
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nes: ) All — but elpecially the net, continue to | 
Lie in an irregular way, after they are: cut away from tlie 
animal to whom they belonged; which may be owing to the 
hquors continuing to flow in the ſmall veſſels, and being pour- 
* irregularly into the muſcular fibrillæ. | 

- (16.) It is ſaid, that a muſcle cut out of the body continues 
ſome time to be capable of contraction; whereas by tying its 
arteries or nerves, while it is otherwiſe entire in the body, it 
Tofes its contracting power, which therefore does not depend 

on theſe organs, the arteries or nerves. 

The loſs of the power of acting when the arteries or nerves. 
are tied while the muſcle is in the body, is denied by ſome 
who made the trial; and it might be expected that the motion 
of a muſcle would be more conſpicuous where there is no re- 
ſiſtance to it, as is the caſe when it is cut away from all the 
parts it is connected with, than when its connection remains 

with parts reſiſting its contractile efforts. 

(17. ) After the heart, or any other muſcle cut away from 
an animal, has ceaſed to contra, its contraction may again 
be reſtored, by breathing upon it, or pricking it with any 
ſharp inſtrument. That heat or pricking ſhould, by their ſti- 
mulus (5 66, k.) oceaſion contraction in a living creature, may 
be underſtood ;' but how they ſhould have the fame effect in a 

muſcle ſeparated from an animal, I know not. 

68. Some have thought the ganglions of nerves ($ 18, 15, 
20.) to be glandular, and to perform a ſecretion. — Others, 
from their firm texture, ſuppoſe them to be muſcular, and to 
ſerye to accelerate the motion of the liquor in the nerves which 
proceed from them ; but as no proof is offered of either of 
theſe opinions, they cannot be maintained. — Others would 
make them ſerve, | 1. To divide a ſmall nerve into many nerves, 
and by theſe means to increaſe the number of nervous branches. 


2. T ee come — by different directions 
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to the parts to which they belong. To re-unite ſeveral ſmall 


nervous fibres into one large nerve. — Since no proof is 


brought that theſe three things cannot be done without the in- 


terpoſition of. a ganglion, but on the contrary we ſee them 
performed where there are no ganglions, we muſt continue 
to acknowledge ignorance nen the uſes of theſe knots, 
the ganglions. | 


C2 AP. II. 
' | Of the PARTICULAR NERVES. 


T is generally ſaid, that there are 40 pair of nerves in all, 
1 of which 10 come from the encephalon, and the other 30 
Have their origin from the ſpinal marrow. | 

Of the ten pair of nerves which come from the encephalon®, 
the firſt is tlie o/faFory, which long had the name of the ma- 
willary proceſſes of the brain, becauſe in brutes, cows and 
ſheep, which were moſt commonly diſſected by the antients, 
the anterior ventricles of the brain are extended forwards 
upon theſe nerves, and adhere ſo firmly to them, that they 
ſeem to make the upper fide of the nerves. Each of them be- 
ing large, where it begins to be ſtretched out, and gradually 
becoming ſmaller as it approaches the cribriformbone, was ima- 
gined to reſemble a nipple. Thoſe who miſtook the ven- 
tricles for part of the nerves, obſerving the cavity in them full 
of liquor, concluded, that theſe olfactory nerves ſerved to 


convey the ſuperfluous moiſture of the brain to the holes of 


'the ethmoid bone through which it paſfed into the noſe. But 
in man, the ventricles of whoſe brain are not thus extended 
forwards, theſe nerves are ſmall, long, and without any cavity, 
Nn 2 ID having 


* For a fuller deſcription with Gauren of the origin .of the nerves, 
ſez Soemmerring de orig. nervor, and Dr Monro on the Nerves. 
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having their origin from the corpora ſtriata, near the part 
here the internal carotid arteries are about to ſend off their 
branches to the different parts of the brain; and in their 
| Courſe under the anterior lobes of the brain, which have each 
, depreſſion. made for lodging them, the human olfactory 
nerves become larger, till they are extended to the oribriform 
bone z where they ſplit into a great number of ſmall filaments, 
to paſs. through the little holes in that bone; and being jvined 
by a branch of the fifth pair of nerves, are ſpread on the mem- 
Py the noſe . ; 
Ihe tender ſtructure and ſudden expanſion of theſe, nerves 
hou ſuch a large ſurface, render it impoſſible to trace them far; 
Which has made ſome authors deny them to be nerves: but 
when we break the circumference of the cribriform lamella, 
and then gently raiſe it, we may ſee the diſtribution of the 
nerves ſome way on the membrane of the noſe, where they 
form a beautiful net-work. 
The contrivance of defending theſe long ſoft nerves from 
1 ee eee much preſſed by the anterior lobes of the brain un- 
5 der which they lie, is ſingular ; becauſe they have not only the 
prominent orbitar proceſſes of the frontal bone to ſupport the 
brain on each fide, with the veins going into the longitudinal 
£ ſinus, and other attachments bearing it up, but there is 2 
groove formed in each lobe of the brain itſelf for them to lodge 
In. — Their ſplitting into ſo many ſmall branches before they 
enter the bones of the ſkull, is likewiſe peculiar to them; for 
generally the nerves come from the brain in ſeparated fila- 
ments, and unite into cords, as they are going out at the holes 
of the bones. This contr ivance is the beſt for anſwering the 
purpoſe they are deſigned for, of being the organ of ſmelling; 
27 for had they been expanded upon the membrane of the noſe in- 


1 7 a medullary webs pet as the optic nerve forms, it would have 
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been tod ſenſible to bear the impreſſions of ſuch objects as ate 


applied to the noſe; and a diſtribution in the more common 
way, of à cord fending off branches, und rot have han 


equal enough for ſuch an organ of ſenfation. | 
The ſecond pair of nerves, the optic, riſing from the d N 
nervorum optieorum, make a large curve outwards, and then run 


obliquely inwards and forwards, till they unite at the'fore-part 


of the ſella turcica; they then ſoon divide, and each runs ob- 


liquely forwards and outwards to go out at its proper hole in 
the ſphenoid bone, accompanied with the occular artery, to'be 
extended to the globe of the eye, within which each is expand- 
ed into a very fine cup- like web, that lines all the infide of the 
eye, to within a little diſtance of the edge of the cryſtalline, 
lens, and is univerſally known by the name of retina. 

Though the ſubſtance of this pair of nerves ſeems to be 
blended at the place where they are joined: yet obſervations 
of people whoſe optic nerves were not joined, and of others 
who were blind of one eye from a fault in the optic nerve, or 
in thoſe who had one of their eyes taken out, make 1t appear 
that there is no ſuch intimate union of ſubſtance * 3 the optic 
nerve of the affected fide only being waſted, while the other 
was large and plump. And the ſame obſervations are contra- 
dictory to the doctrine of a decuſſation of all the nerves (5 8.): 
for the diſeaſe could be traced from the affected eye to the 
origin of the nerve on the ſame ſide. In many fiſhes, indeed, 
the doctrine of decuflation is favoured ; for their optic nerves 


plainly eroſs each other, without any union at the part wn 


they are joined in men and moſt quadrupeds. 


Thoſe people whoſe optic nerves were not joined, having | 
neither ſeen us EO nor Freed _ er different 


N ways 


S 


_ * The decuſſation of the fibres, and intimate union of the fubſtance 
WED 6 1 . N 
of the optic nerves, appear to he greater than is here ſuppoſed. See. 


Obſ. on Nervous Syſtem, Tab. v. 
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Ways, is alſo a vai proof, that the conjunction of the optic 
nerves will not ſerve to account for either the uniform motions 
of our eyes, or our ſeeing objects ſingle with two eyes, though 
it may be one cauſe of the remarkable ſympathy of 1 one 
** with the other in many diſeaſes. ; 
The retina of a recent eye, without any preparation, ap- 
pears a very fine web, with ſome blood-veſſels coming from 
its centre to be diſtributed on it; but, after a good injection 
of tlie arteries that run in the ſubſtance of this nerve, as is 
common to other nerves, it is with diificulty that we can ob- 
ſerve its nervous medullary ſubſtance. — The ſituation of 
theſe veſſels in the central part of the optic nerve, the want of 
medullary fibres here, and the firmneſs of this nerve before it 
is expanded at its entry into the ball of the eye, may be the 
reaſon why we do not ſee ſuch bodies, or parts of bodies, whoſe 
picture falls on this central part of the retina.— An inflamma- 
cion in thoſe arteries of the retina, which ſeveral fevers and an 
ophthalmia are generally attended with, may well account for 
the tenderneſs of the eyes, and inability to bear the light, 
which people have in theſe diſeaſes. _— The over-diſtention | 
of theſe veſſels may hkewiſe ſerve to account for the black 
ſpots obſerved on bright-coloured bodies eſpecially, and for 
that ſmoky fog through which all objects are ſeen by peo- 
ple in ſome fevers. If theſe veſſels loſe their tone, and re- 
main preternaturally diſtended, no object affects our retina, 
though the eye externally appears ſound: or this may be one 
cauſe of an amauroſis or gutta ſerena. From a partial diſten- 
tion of theſe veſſels, or paralyſis of a part of the retina, the 
central part, or the circumference, or any other part of objects, 
may be loſt to one or both eyes. | 
The third pair riſe from the anterior part of the proceſſus 
annularis ; and piercing the dura mater a little before and to 
a ſide of the ends of the poſterior clinoid proceſs of the ſphe- 
noid bone, run along the receptacula, or cavernous ſinuſes, at 
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Chap. II. 
the ſide of the PT TRATION to-get out at the ane lacera': 1 
after which each of them divides into branches; of which one, 
after forming a little ganglion, is diſtributed to the; globe of 
the eye; the others are ſent to the muſculus rectus of the pal- 
pebra, and to the attollens, adduCtor, deprimens, and obliquus 
minor muſcles of the eyc-ball. Theſe muſcles being princi- 
pal inſtruments in the motions of the eye-lid and eye-ball, this 
nerve has therefore get the name of the motor aculi.— I 
have frequently obſerved in convulſions the eye-lids widely 
opened, the cornea turned upwards and outwards, and the 
eye-balls ſunk in the orbit; which well deſeribed the con- 
junct action of the muſcles which this pair of nerves ſerves. 
he diſtention of a conſiderable branch of the carotid, 
which paſſes over this nerve near its origin on each fide; 
may poſſibly be the reaſon of the heavineſs in the ere and 
eyes, after drinking hard or eating much. | 

The fourth pair, which are the ſmalleſt nerves of any, Jive 
| their origin from the back-part of the baſe of the teſtes ; and 
then making a long courſe on the fide of the annular protube- 
rance, enter the dura mater a little farther back and more ex 
ternally than the third pair, to run alſo along the receptacula, 
to paſs out at the foramina lacera, and to be entirely ſpent on 
the muſculi trochleares, or ſuperior oblique muſcles of the eyes. | 
Theſe muſcles being employed in performing the rotatory mo- 
tions, and the advancement of the cye-balls forward, by which 
ſeveral of our paſſions are expreſſed, the nerves that ſerve them 
have got the name of pathetici—Why theſe ſmall nerves ſhould 
be brought ſo far to this muſcle, when it could have been ny 
plied eaſily by the motor oculi, I know not. 

The. d pair are large nerves, riſing from the n pro- 
eeſſes, where the medullary proceſſes of the cerebellum join in 
the formation of that tuber, to enter the dura mater near the 
zoint of the petrous proceſſes of the temporal bones; and. 
then 


then ſinking cloſe _ the 3 at che ſides of the ſell; 
turcica, each becomes in appearance thicker, forms a diſtin 
ganglion, and goes out of the ſkull in three great branches. 
„The firſt branch of the fifth i 1s, the ophthalmic, which runs 
through the foramen lacerum to the orbit, having in its paſ⸗ 
ſage thither a connection with the ſixth pair. It is after- 
wards diſtributed to the ball of the eye with the third; to 
the noſe, along with the olfactory, which the branch of the 
Afth that. paſſes through the foramen orbitarium internum 
Joins, as was already mentioned in the deſcription of the firſt 
pair. This opthalmic branch likewiſe ſupplies the parts at the 
internal canthus of the orbit, the glandula lachrymalis, fat, 
membranes, muſcles, and integuments of the eye-lids; its 
Jongeſt and fartheſt extended branch paſſing through the fora- 


men ſuperciliare of the os frontis, to be diſtributed to the fore- 


head. 
5 The {mall fibres which this firſt branch of the fifth and 
third pair of nerves ſend to the eye-ball, being ſituated on the 
optic nerve, and, after piercing the ſclerotic coat, running 
along the choroid coat on the outſide of the retina in their 
courſe to the uvea or iris, may be a cauſe of the ſympathy be- 
tween the optic nerve and the uvea; by which we more rea- 
dily acquire the habit of contracting the iris, and thereby leſ- 
ſen the pupil, when too ſtrong a light is excluded; and, on 
the contrary, enlarge the pupil when the light is too faint.— 
This, with the ſympathy which muſt ariſe from ſome of the 
.nerves of the membrane of the noſtrils, being derived from this 
firſt branch of the fifth pair of nerves, may alſo be the cauſe, 
; why an irritation of the retina, by too ſtrong light, may pro- 
_ duce ſneezing, as if a ſtimulus had been applied to the mem- 
. brane. of the noſe itſelf ;—why preſſing the internal canthus of 
1 8 orbit ſometimes ſtops ſneezing;- —why irritation of the noſc 
or of the eye cauſes the eye-lids to ſhut convulſively, and make 


dhe tears to flow plentitully ; z and why medicines put into the 
noſe, 
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noſe, do often great ſervice \ in diſeaſes of the eyes. te 
megrim, all the branches of the nerves difcover themiſelves't6 


81770 


be affected: for the forchead is racked with pain; ; the eyes | 


ball is pained, and feels as if it was ſqueezed; the ey6-lids ſhut 


convulfively, and makes the tears trickle down, and an Uhe: ay | 


heat is felt in the'noſe. Hence we can underſtand where ex- 
ternal medicines will have the beſt effect when applied to re2 
move this diſeaſe, to wit, to the membrane of rhe noſe, and to 


the forchead ; — why alternate prefſure near the ſuperciliary 


hole of the frontal bone, or ſneezing, ſometimes gives imme- 
diate relief in the megrim ; — why the ſight may be loſt by an 


injury done to the ſupra-orbitar branch; — how it pr 


ren 


reſtored by agitation of that branch of this nerve. 
The ſecond branch of the fifth pair of nerves may be called 


maxillaris ſuperior, from its ſerving principally the parts of the 


upper jaw. It goes out at the round hole of the ſphenoid bone, 


| and fends immediately one branch into the channel on the top 


of the antrum maxillare z the membrane of which and the up- 
per teeth are ſupplied by it in its paſſage. As this branch is 
about to go out at the foramen otbitarium'externum, it ſends 


a nerve through the ſubſtance of the os maxillare to come out- 


at Steno's duct, to be diſtributed to the fore-part of the palate; 


and what remains of it, eſcaping at the external orbitar hole, 


divides into a great many branches, that fupply the check; 
upper bp, and noſtril.— The next conſiderable branch of the 


ſuperior maxillary nerve, after giving branches which are re- 
Mlected through the fixth hole of the ſphenoid bone, to join the 


intercoſtal where it is palling through the ſkull with the caro- 
tid artery, and the portio dura of the ſeventh pair as it paſſes 
through the os petroſum, is ſent into the nofe by the hole'com= 


mon to the palate and ſphenoidal bone; and the remaining | 
part of this nerve runs in the palato-maxillaris canal, giving off 


branches to the temples and pteregoid muſcles, and comes at 
Kit 1 into the palate to be lot. —— tence a pain in the teeth of 
"You. III. 00 | | the 
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290 OF THE NERVES. Part VII. 
the upper jaw occaſions a gnawing pain deep-ſeated in the 
bones of the face, with ſwelling in the eye-lids, cheek, noſe, 
and upper lip; and on the other hand, an inflammation in 
theſe parts, or a megrim, is often attended with a ſharp pain in 
the teeth. Hence, an obſtruction in the duct of the maxil- 


lary ſinus, which obliges the liquor fecreted there to find out a 


preternatural rout for itſelf, may be occaſioned by the pain of 
the teeth. — Hence, the upper lip often ſuffers when the pa- 
late or noſe 1s ulcerated. 

IT be third, or maxillaris inferior, branch of the fifth pair go- 
ng out .of the oval hole of the ſphenoid bone, ſerves the 


muſcles of the lower jaw, and the muſcles fituated between the 


os hfoides and jaw: All the ſalivary glands, the amygdalæ, 
and the external ear, have branches from it : It has a large 
branch loſt in the tongue, and ſends another through the ca- 
nal in the ſubſtance of the lower jaw to ſerve all the teeth 
there, and to come out at the hole in the fore-part of the jaw, 
to be loſt in the chin and under-lip. — Hence a convulfive 
contraQtion of the muſcles of the lower jaw, or the mouth's 
being involuntarily ſhut, a great flow of ſpittle or ſalivation, a 
pain in the ear, eſpecially in deglutition, and a ſwelling all a- 
bout the throat, are natural conſequences of a violent irrita- 
tion of the nerves of the lower teeth in the toothach ; and pain 


in the teeth and ear is as natural a conſequence of an angina. 


Hence alternate preſſure on the chin may ſometimes re- 
lieve the violence of a toothach. — Hence deſtroying the 
nerves of a tooth by actual or potential cauteries, or pulling a 
carious tooth, ſo often removes immediately all theſe ſymp- 
toms. —— Hence no cure is to be found for ſome ulcers in the 
upper or lower jaw, but by drawing a tooth. 
cers of the upper lip, the ſalivary glands are in danger of being 


Hence in can- 


affected, or the diſeaſe may be occaſioned in the Hp by its be- 


ginning in the glands. —— Perhaps the ſympathy of the organs 


. \ © . 
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of taſting and ſmelling may in ſome meaſure depend on their 
both receiving nerves from the fifth pair. 

The fixth pair, which is the ſmalleſt except the fourth, riſes 
from the forepart of the corpora pyramidalia; and each, enter- 
ing the dura mater ſome way behind the poſterior clinoid pro- 
ceſs of the ſphenoid bone, has a long courſe below that mem- 
brane, and within the receptaculum at the ſide of the cella 
turcica, where it is immerſed in the blood of the receptacle; 
but for what purpoſe, I am ignorant. It goes afterwards out 
at the foramen lacerum into the orbit, to ſerve the abductor 
muſcle. of the eye. A defect in this nerve may therefore be 
one cauſe of ſtrabiſmus.—— In the paſſage of this nerve be- 
low the dura mater, it hes very contiguous to the internal caro- 
tid artery, and to the ophthalmic branch of the fifth pair of 
nerves. At the place where the ſixth pair is contiguous to the 
carotid, a nerve either goes from each of them in an uncom- 
mon way, to wit, with the angle beyond where it riſes ob- 
tuſe, to deſcend with the artery, and to form the beginning of 
the intercoſtal nerve, according to the common deſeription; 
or, according to other authors, this nerve comes up from the 


great ganglion of the intercoſtal, to be joined to the ſixth 


here. | 

The arguments for this later opmion are, That, according 
to the common doctrine, this beginning of the intercoſtal 
nerve, as it is called, would fiſe in a manner not fo ordinary 
in nerves. Beſides, it is obſerved, that the next pair is larger 
nearer to the orbit, than it is before it comes to the place 
where this nerve is ſaid to go off; and therefore it is more 
probable, that it receives an addition there, rather than gives 
off a branch. Laſtly, it is found, that upon cutting the inter- 
coſtal nerves of living animals, the eyes were plainly affected; 
they loſt their bright water; the gum or gore, as we call it, 
was ſeparated in greater quantity; the pupil was more con- 
tracted; the cartilaginous membrane, at the internal can- 


O thus, 
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thus, came more over the eye; Z and the MEE itſelf was di- 
miniſhed. Inter, ibn tg 
To this OY is anſwered, in-defence of the more common 
doctrine, 1ſt, That other branches of nerves go off in a re- 
flected way, as well as this does, ſuppoſing it to be the be- 
ginning of the intercoſtal ; and that the reflection would ra- 
ther be greater, if it is thought to come up from the inter- 
coſtal to the ſixth. 2dly, It is denied that this nerve is ordi- 
narily thicker at its fore than at its back- part; and if it was 
ſuppoſed to be thickeſt nearer to the orbit, the concluſion made 
above could be drawn from this appearance, becauſe other 
nerves enlarge ſometimes where there is no addition made to 
them, as in the inſtance already mentioned of the trunk of the 
fifth pair while below the dura mater. 3dly, The experiments 
on living animals thew indeed, that the eyes are affected upon 
cutting the intercoſtal nerve; but not in the way which might 
have been expected, if the intercoſtal had furniſhed ſuch a 
| ſhare of the nerve that goes to the abduQtor muſcle of the eye: 
for it might have been ſo much weakened immediately upon 
cutring the intercoſtal, that its antagoniſt the adductor would 
have greatly prevailed over it, and have turned the eye ſtrongly 
in towards the noſe ; which is not ſaid to be a conſequence of 
this experiment. So that the arguments are ſtill equivocal; 
and more obſervations and experiments muſt be made, before 
it can be determined with certainty whether the ſixth pair 
gives or receives a branch here. In the mean time, I ſhall 
continue to ſpeak about the origin of the roſe with t the 
ey of anatomiſts. 

At this place where the intercoſtal n the fifth pair is 
contiguous and adherent to the ſixth; and it is generally ſaid 
chat the ophthalmic branch of the fifth gives a branch or two 
to the beginning of the intercoſtal, or receives ſuch from it. 
Others deny any ſuch communication between them: and 
thoſe. who athrm the communication confeſs, that in ſome 


ſubject 
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ſubjects they could ſee it. After examining the nerves here in a 
great many ſubjecto, I cannot determine whether or not there 
are nervous filaments going from the one to the other. Some- 
times I have thought that I traced them evidently ; at other 
times J obſerved, hat what I diſſected for nervous filaments, 
was collapſed cellular ſubſtance; and in all the ſubjeQs where: 
] had puthed an injection ſucceſsfully into the very ſmall ar- 
teries, I could only obſerve a plexus of veſſels connecting the 


one to the other. In any of theſe ways, however, there is as 
much connection as, we are aſſured from many experi- 


ments and obſervations on other nerves, is ſufficient to make 


a very great ſympathy among the nerves here. Poſſibly the 
appearances in the eyes of dogs, whole intercoſtal nerves were 
cut, might be owing ro this ſympathy. 


The ſeventh pair comes out from the lateral part of the annu- 
1 yrocefs, behind where the medullary proceſſes of the cere- 
bellum is joined to that tuber; and each being accompanied 
with a larger artery than moſt other nerves, enters the internal 
meatus auditorius, where the two large bundles of fibres, of 
which it appeared to conſiſt within the ſkull, ſoon ſeparate 
from each other : one of them entering by ſeveral ſmall holes 
into the veſtibule, cochlea, and ſemicircular canals, is ſtretch- 
ed on this inner camera of the ear in a very ſoft pulpy ſub- 
ſtance; and being never ſeen in the form of a firm eord, ſuch 
as the other parcel of this and moit other nerves en 18 
called the portio mollis of the auditory nerve *. 

The other part of this ſeventh pair paſſes through Galen's £ 
foramen cxcum, or Fallopius's aquæduct, in its crooked 
pillage by the ſide of the tympanum; in which paſſage, a 
nerve ſent to the lingual branch of the inferior maxillary nerve, 


along the outſide of the tuba Euſtachiana, and croſs the cavity 


of the ane where it has tlie name of chorda: tympani, 
13 


* See Obſ. on the Nervous Syſtem, Tab, xxvii--xxxi. 


\ 
* 
7 
: 
i 
1 
£3 
5 
r. 
* 
2] 
$ 
2 
1 


| 


— — 


8 e — + 
K pL - $97 * FEES Lo CT * 7 

N E 5 

* FE ²˙ . 
— 1 5 2 — rf . 2 * - 


2 7 : 2 1 2 

9 TM.” FR = » L 8 3 
A r ä 5 > CURL 2 C= 
PPP 2 r Tn) 5d” "EEE * * . P 3 r A 2 5" 2 
%%% oo not IF on Eo ono nt — —w... . . ö , BY ts : * 8 : : . * 1 * 4 "ow. a ie, 8 

+ va - #2 N k, 1 * * — - NN 23 6 — * A. 833 * Se 85 OG — 5 a * R 2 5 „ 8 n = 4 n 1 8 4 x CELESTE bs 2 
Lee * IF . — — 2 — ERS,” 1 % . IS Ir a it P ˙ »» 3233 SL * e A A * e = N 
2 K 05m — — * — * — panes — — — th — 95 7 a UI" * * REY — — A Fr * w_— HT IS — Ni WT 3 Yr” 4-4 — 

— ” . * — eee — hoy 8 . ——— r — 6 dw = = : — — 2 2 * . — Ji n ono _ 
p. . 


* 


294 oy THE NERVES. Part Vll. 


18 n ſaid to be * to . The very acute angle 
which this nerve makes with the fifth, or the ſudden violent 
reffection it would ſuffer on the ſuppoſition of its coming from 
the fifth to the ſeventh, appears unuſal; whereas, if we ſup- 
poſe that it comes from the ſeventh to the fifth, its courſe 
would be more in the ordinary way, and the chorda tympani 


' would be eſteemed a branch of the ſeventh pair going to join 


the fifth, the ſize of which is increaſed by this acquiſition, 
This ſmaller bundle of the ſeventh gives branches to the 
muſcles of the malleus, and to the dura mater, while it. paſſes 
through the-bony crooked canal, and at laſt comes out in a 


firm chord named portio dura, at the end of this canal, be- 


tween the ftyloid and maſtord procefies'of the temporal bone, 
giving immediately filaments to the little oblique muſcles of 
the head and to thoſe that riſe from the ſtyloid proces. It 
then pierces through the parotid gland, and divides into a 
great many branehes, which are diſperſed in the muſcles and 
teguments that cover all the fide of the upper part of the neck, 
the whole face and cranium, as far back as the temples, in- 
cluding a conſiderable part of the external ear. Its branches 
having thus a conſiderable connection with all the three 


- branches of the fifth pair, and with the ſecond cervical, oc- 
cCaſion a conſiderable ſympathy of theſe nerves with it.----Hence 


in the toothach, the pain is ſometimes very little in the affec- 
ted tooth, compared to what it is all along the fide of the 
head and in the ear. Hence probably the relief of the 
toothach from blifters applied behind or before the ear, or by a 
hot iron touching the antihelix of the ear. — By this commu- 
nication or connection poſſibly too it is, that a vibrating ſtring 
held between one's teeth, gives a ftrong idea of found to the 
perſon who holds it, which nobody elſe can perceive. —— Per- 
haps too'the diſtribution of this nerve occaſions the head to be 
ſo quickly turned upon the impreſſion of ſound on our ears. 
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The eighth pair “ of nerves riſe from the lateral baſes of the 
corpora. olivaria in ſeparated fibres; and as they. are enter 


ing the anterior internal part of the holes common to the os 
occipitis and temporum, each is joined by a. nerve which af- 


cends within the dura mater from the tenth. of the head, the 


firſt, ſecond, and inferior cervical nerves : this has the name of 
the nervus acceſſorius. When the two get out of the ſkull, the 
acceſſorius ſeparates from the eighth, and, deſcending oblique- 
ly outwards, paſſes through the ſterno-maſtoideus muſcle, to 
which it gives branches, and afterwards terminates in the tra- 
pezius muſcle of the ſcapula. In this courſe it is generally 
more or leſs joined by the ſecond cervical nerve. Why 
this nerve, and ſeveral a which are diſtributed to at 
are made to pierce through muſcles, which they might have 
only paſſed near to, I do not know. 

The large eighth pair, ſoon after its exit, gives nerves to 
the tongue, larynx, pharynx, and ganglion of the intercoſtal 


nerve; and being disjoined from the ninth and intexoſtal, to 


which it adheres cloſely ſome way, runs ſtraight down the 
neck behind the internal jugular vein, and at the external ſide 
of the carotid artery. As it is about to enter the thorax,..a 
large nerve goes off from the eighth of each fide ; this branch 


of the right fide turns round from the fore to the back part of 


the ſubclavian artery, while the branch of the left fide turns 
round the great curve of the aorta 3 and both of them maunt- 
ing up again at the fide of the ceſophagus, to which they give 
branches, are loſt at laſt in the larynxſ. Theſe are called the 
| : | recurrent 

* For a beautiful * accurate figure of this nerve, ſee Walter's 


Tab, Nervorum thoracis et abdominis. | 
+ The recurrent and ſuperior laryngeal nerves are joined: mics 


by their appices, to form a plexus. reſembling that of the nerves of 


the face; ſo that from both theſe nerves each muſcle of the larygx 


receives branches. See Obſ. on the Nervous SyRem, Tab. xxv. 
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recurrent nerver, which we are deſired to ſhun in the opera- 
tion of bronchotomy, though their deep ſituation protects 
them ſufficiently. ——The muſcies of the larynx being in a 
good meaſure ſupplied with nerves from the recurrents, it is to 


be expected, that the cutting of them vill greatly weaken the 


voice, though it will not be entirely loſt ſo long as the ſuperior 


branches of the eighth pair are entire. ——Why the recurrent 
. nerves riſe ſo low from the eighth pair to go round a large 
artery, and to have fuch a long courſe upwards I know not. 


The eighth pair, above, and at or near the place where the 
recurrent nerves go off from it, or frequently the recurrents 


_ themſelves, ſend off ſmall nerves to the pericardium, and to 
join with the branches of the intercoſtal that are diſtributed to 


the heart; but their ſize and ſituation are uncertain, 
After theſe branches are fent off, the par vagum on each 
fide deſcends behind the great branch of the trachea, and gives 


numerous filaments to the lungs, and ſome to the heart in go- 


ing to tlie eſophagus. The one of the left fide running on 
the forepart of the ceſophagus, communicates by ſeveral 
branches with the right one in its deſcent to be diſtributed to 
the ſtomach : the right one gets behind the ceſophagus, where 
it ſplits and rejoins ſeveral times before it arrives at the 


ſtomach, ts which it ſends nerves; and then being joined by 


one or more branches from the left trunk, they run towards 
the cæliac artery, there to join into the great ſemilunar gan- 
| ow formed by the two intercoſtals. 

From the diſtribution of this par vagum, we may learn, 
how tickling the fauces with a ſeather or any ſuch ſubſtance, ex- 
cites a nauſea and inclination to vomit ;——why coughing occa- 
ſions vomiting, or vomiting raiſes a cough. Hence we ſee 
how the nervous afthma, the tuſſis convulſiva, and chinchough, 
are attended with a ſtraitening of the glottis; —why food dif- 


ficult to digeſt occaſions the aſthma to weakly people; and 


why emetics have frequently cured the = aſthma very ſpeedily; 
—why 


Gm or, HR MAVI aw 


why an attempt to vomit is ſometimes in danger of ſuffocating 
aſthmatic people; why the ſuperior orifice of the ſtomach is 
ſo ſenſible as to be looked on as the ſeat of the ſoul by ſome a- 
natomiſts; — why people ſubject to diſtentions of the ſtomach, 
have ſo often the ſenſation of balls in their breaſt and throat; = 
why the globus hyſtericus is ſo often attended with a violent 


ſtrangulation at the glottis. 


The ninth pair of nerves comes from the inferior part of the 
corpora pyramidalia, to go out of the ſkull at their proper holes 
of the occipital bone. After their egreſs they adhere for ſome 
way firmly to the eighth and intercoſtal ; and then ſending a 
branch, that in many ſubjects is joined with branches of the 
firſt and ſecond cervical nerves, to be diſtributed to the thyroid 
gland, and muſcles on the forepart of the trachea arteria, the 
ninth is loſt in the muſcles and ſubſtance of the tongue. Some 
authors have thought this nerve, and others have eſteemed the 
third branch of the fith pair of nerves, to be the proper guſtatory 
nerve. I know no obſervation or experiments to prove either 
opinion, or to aſſure us that both nerves do not ſerve for taſt- 
ing and for the motion of the tongue. —— May not the diſtri- 
bution of this nerve ro the muſcles below as well as above 
the os hyoides, contribute to their acting more uniformly in 
depreſſing the lower jaw or head? 

The zenth pair riſes in ſeparate threads from the ſides of the 
ſpinal marrow, to go out between the os oceipitis and firſt ver- 
tebra of the neck. After each of them has given branches tg 
the great ganglion of the intercoſtal, 8th, gth, and iſt cervi- 
cal nerves, it is diſtributed to the ſtraight oblique, and ſome of 
the extenſor muſcles of the head. Whether the name of the 
tenth of the head, or of the firſt vertebral, ought to be given to 
this pair of nerves, is of no ſuch "conſequence as to deſerve 2 
debate, though it has ſome of the marks of the ſpinal nerves; 
to wit, its being formed of ſilaments proceeding from both the 

Vol. III 5 227 Por | fore 
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fore and back part of the medulla, and a little ganglion being 
formed' where theſe filaments meet. 


In the deſcription of the ſixth pair, I followed the uſual way | 


of ſpeaking among anatomiſts. and called that the beginning 
of the intercoſtal nerve which comes out of the ſkull ; and 
therefore ſhall here ſubjoin a curſory deſcription of this nerve, 
notwithſtanding its much larger part is compoſed of nerves 
coming out from the ſpinal marrow. There is no greater in- 


congruity in point of method to ſay, that the nerve we are deſ- 


eribing receives additions from others that have not been deſ- 
cribed, than it is to repeat in the deſcription of a great many 
Rerves, that each of them gives branches to form a nerve 
of which we are ignorant; which is alt the difference between 
deſcribing the intercoſtal before or after the ſpinal nerves. 


The branch reflected from the ſixth pair, joined poſlibly by 


fome filaments of the ophthalmic branch of the fifth, runs a- 
long with the internal carotid artery, through the crooked ca- 
nal formed for it in the temporal bone, where the little nerve 
is very ſoft and pappy, and in ſeveral ſubjects divides and u- 
nites again, and is joined by one or more branches from the 
fifth, particularly of its ſuperior maxillary branch before it 
comes out of the ſkull. May not the compreſſion of this nerve 
by the carotid artery, when ſtretched during the ſyſtole, contri- 
bute to the diaſtole of the heart? As ſoon as the nerve e- 
| ſcapes out of this bony canal, it is connected a little way with 
the eighth and ninth; then ſeparating from theſe, after ſeem- 
ing to receive additional nerves from them, it forms a large 
ganglion, into which branches, from the tenth of the head, 
and from the firſt and ſecond cervical, enter. From this gan- 
| glion the nerves come out again ſmall, to run down the neck 
along with the carotid artery, communicating by branches 
with the cervical nerves, and giving nerves to the muſcles 
that bend the head and neck. As the intercoſtal is about to 


enter the thorax, it forms another ganglion, from which nerves 
| are 
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are ſent to the trachea and to the heart ; thoſe deſigned for the 
heart joining with the branches of the eighth, and moſt of 
them paſſing between the two great arteries and the auricles to 
the ſubſtance of that muſcle. The intercoſtal * after this con- 
fiſting of two branches, one going behind, and the other run- 
ning over the forepart of the ſubclavian artery, forms a new 
ganglion, where the two branches unite below that artery; 
and then deſcending along the ſides of the vertebræ of the tho- 
rax, receives branches from each of the dorſal nerves ; which 
branches appearing to come out between the ribs, have given 
the name of intercgſtal to the whole nerve. Where the addi- 
tion is made to it from the fifth dorſal nerve, a branch goes off 
obliquely forwards; which being joined by ſuch branches from 
the ſixth, ſeventh, eighth, and ninth dorſal, an anterior trunk 
is formed, and paſſes between the fibres of the appendix muſ- 
culoſa of the diaphragm, to form, along with the other inter- 
coſtal and the branches of the eighth pair, a large ſemilunar 
ganglion, ſituated between the cæliac and ſuperior meſente- 
ric arteries: the roots of which ſeem to be involved in a ſort 
of nervous net-work of this ganglion, from which a great 
number of very ſmall nervous threads runs out to be extended 
on the ſurface of all the branches of theſe two arteries, ſo as to 
be eaſily ſeen when any of the arteries are ſtretched, but not 
to be raiſed from them by diſſection; and thus the liver, gall- 
bladder, duodenum, pancreas, ſpleen, jejunum, ileum, and a 


large ſhare of the colon, have their nerves ſent from this great 


ganglion or plexus. —May not the periſtaltic motion of the 
inteſtines depend in ſome meaſure on the paſſage of the inter- 
coſtal nerves through the diaphragm f 

Several fibres of this ganglion, running down upon the aorta, 
meet with other nerves ſent from the poſterior trunk of the in- 


tercoſtal, which continues its courſe along the ſides of the ver- 
tebræ: TATE ſupply the glandulæ renales, kidneys, and teſtes 
FP Þ:2 ia 

* See Walter's Tab, Nervor, thor: et abd. | 
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in men, or ovaria in women; and then they form a net-work 
-upon the inferior meſenteric artery where the nerves of the 
two ſides meet, and accompany the branches of this artery to 
the part of the cobon that lies in the left ſide of the belly, and to | 
the rectum as far down as to the lower part of the pelvis. 
The intercoſtal continuing down by the fide of the vertebræ 
of the loins, is joined by nerves coming from between theſe: 
vertebræ, and ſends nerves to the organs of generation and o- 
thers in the pelyis, being even joined with thoſe that are ſent 
to the inferior extremities. . | 
The almoſt univerſal connection and communication which 
this nerve has with the other nerves of the body, may lead us 
to underſtand the following and a great many more phenome- 
na: Why tickling the noſe cauſes ſneezing :— Why the too 
| great quantity of bile in the cholera occaſions vomiting as well 
as purging : Why people vomit in cholics, in inflammations, 
or other irritations of the liver, or of the ducts going from it 
and the gall-bladder : Why a ſtone in the kidneys, or ureters, 
or any other cauſe irritating thoſe organs, ſhould ſo much 
more frequently bring on vomiting and other diforders of the 
ſtomach, than the ſtone or any other ſtimulating cauſe 1 in the 
bladder does :—Why vomiting is a ſymptom of danger after 
child-birth, lithotomy, and other operations on the parts in the 
pelvis : Why the obſtructions of the menſes are capable of 
octaſioning ſtrangulations, belching, cholics, ſtomach-aches, 
and even convulſions in the extremities: Why veſicatories, 
applied from the ears to the clavicles of children labouring 
under the tuſſis convulſiva, are frequently of great ſervice :— 
Why worms in the ſtomach or guts excite an itching in the 
noſe, or grinding of the teeth: Why irritations in the bowels 
or the belly occaſion ſometimes univerſal convulſions of the 
dr. 
The SPINAL NERVES riſe generally by a number of ſepa- 
rated fibres from both the fore and back part: of the medulla 
. ö 
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ſpinalis; and ſoon after form a little knot or ganglion, where 
they acquire ſtrong coats, and are extended into firm cords 3 
but the ganglion is entirely formed by the poſterior bundle. 
They are diſtinguiſhed by numbers, according to the vertebræ 
from between which they come out; the ſuperior of the two 
bones forming the hole through which they paſs, being the one 
from which the number is applied to each nerve. There are- 
generally ſaid to be thirty pair of them: ſeven of which come 
out between the vertebræ of the neck, twelve between thoſe. of 
the back, five between thoſe of the loins, and fix from the 
falſe vertebræ. 

The „irt cervical pair of the nerves comes out denen the 
firſt and ſecond vertebrz of the neck; and having given 
branches to join with the tenth pair of the head, the ſecond 
| cervical and intercoſtal, and to ſerve the muſcles that bend the 
neck, it ſends its largeſt branches backwards to the extenſor 
muſcles of the head and neck; ſome of which piercing thro? 
thefe muſcles, run up on the occiput to be loſt in the integu= 
ments there; and many fibres of it advance ſo far forward as 
to be connected with the fibrils of the firſt branch of the fifth 
pair of the head, and of the portio dura of the auditory nerve. 


Hence poſſibly it is, that a clavus hyſtericus changes ſud- 


denly ſometimes from the forehead to a violent pain and TY 
in the back-part of the head and neck. | | 
The ſecond cervical is ſoon joined by ſome branches to the 
ninth of the head and intercoſtal, and to the firſt and third of 
the neck; then has a large branch that comes out at the exte- 
rior edge of the ſterno- maſtoideus muſcle, where it joins with 
the acceſſorius of the eighth pair; and is afterwards diſtributed 
to the platyſma myoides, integuments of the fide of the neck 
and head, parotid gland, and external ear, being connected to 
the portio dura of the auditory nerve, and to the firſt cervical. 
The remainder of this ſecond cervical is ſpent on the levator 
ſcapulæ and the extenſors of the neck and head. Generally 
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a large branch is here ſent off to join the acceſſorius of the 


eighth pair, near the ſuperior angle of the ſcapula. 

The irritation of the branches of this nerve in an inflamma- 
tion of the parotid gland, is probably the cauſe why the neck is 
pained fo far down as the clavicle, the head is drawn towards 
the ſhoulder of the affected fide, and the chin is turned to the 
other ſide.— In opening the external jugular vein, no operator 
can promiſe not to touch ſome of the cutaneous branches of 
this nerve with the lancet; which occafions a ſharp pricking 
Pain in the mean time, and a numbneſs of the ſkin near the o- 
rifice for ſome time after. | 

The 2hird pair of the neck paſſes out kannn the third and 
fourth cervical vertebræ; having immediately a communica- 
tion with the ſecond, and ſending down a branch, which, be- 
ing joined by a branch from the fourth cervical, forms the 
phrenic nerve. This nerve enters the thorax between the 
ſubclavian vein and artery; and then being received into a 
groove formed for it in the pericardium, it has its courſe along 


this capſula of the heart, till it is loſt in the middle part of the 


diaphragm. The right phrenic has a ſtraight courſe ; but the 
left one is obliged to make a conſiderable turn outwards to go 
over the prominent part of the pericardium, where the point 
of the heart is lodged. Hence, in violent palpitations of the 
heart, a pungent acute pain is felt near the left orifice of the 


ſtomach.— The middle of the diaphragm ſcarce could have 
been ſupplied by any other nerve which could have had ſuch a 


ſtraight courſe as the phrenic has. If the ſubclavian artery 
and vein have any effect upon this nerve, I do not know it. 
The other branches of the third cervical nerve are diſtri- 
buted to the muſcles and integuments ac the lower part of the 
neck and top of the ſhoulder. No wonder then that an in- 
flammation of the liver or ſpleen, an abſceſs in the lungs ad- 


| Hering to the diaphragm, or any other cauſe capable of irritat- 
ang the diaphragm, ſhould be attended with a ſharp pain on 
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the top of the ſhoulder, as well as wounds, ulcers, &c. of this 


muſcle itſelſ.—If the irritation of this muſcle is very violent, it 


may occaſion that convulſive contraction of the diapragm 
which is called an hiccough ; and therefore an hiccough in an 


inflammation of the liver has been juſtly declared to be an ill 
ſymptom. 
An irritation of the thoracic nerves which produces ſneezingy 
may ſometimes free the phrenic nerves from any ſpaſm they 
occaſion : ſo that ſneezing ſometimes takes away the hiccoughz 
and a derivation of the fluid of the nerves any other way may 
do the ſame thing; or the hiccough may alſo be ſometimes 
cured, by drawing up into the noſe the ſmoke of burning pa- 
per or other acrid fumes, ſwallowing pungent or aromatic 
medicines, and by a ſurpriſe, or any other ſtrong application, 
of the mind in thinking, or in diſtinguſhing objects: or, when 
all theſe have failed, it has been put away by the briſk ſtimu- 
tus of a bliftering plaiſter applied to the back. 
The fourth cervical nerve, after ſending off that branch 
which joins with the third to form the phrenic, and beſtow- 
ing twigs on the muſcles and glands of the neck, runs to the 


arm-pit, where it meets with the %, ſixth, and ſeuenth cervi- 


cals, and i dorſal, that eſcape in the interitices of the muſ- 
culi ſcaleni, to come at the arm-pit, when they join, ſepa- 
rate, and rejoin, in a way ſcarcely to be rightly expreſſed in 
words; and, after giving ſeveral conſiderable nerves to the 
muſeles and integuments which cover the thorax, they divide 
into ſeveral branches, to be diſtributed to all the parts of the 
ſuperior extremity. Seven of theſe branches 1 thall deſcribe. 
under particular names. 

1. Scapularis runs ſtraight to the cavitas ſemilunata of the 
upper coſta of the ſcapula, which is a hole in the recent 
lubject, by a ligament being extended from one angle of the 
bone to the other, giving nerves in its way to the muſcles of 


the {capula, When it has paſſed this hole, it ſupplies the ſu- 
| | pra 
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prü- ſpinatus muſcle; and then deſcending at the anterior root 
of the ſpine of the ſcapula, it is loſt in the other muſcles that 
lie on the dorſum of that bone. 3: 
2. Articularis ſinks downwards at the axilla, to get below 
the neck of the head of the os humeri, and to mount again at 
the back-part of it; ſo that it almoſt ſurrounds the articulati- 
on, and is diſtributed to the muſcles that draw the arm back, 
and to thoſe that raiſe it up. 
23. Cutaneus runs down the 1 of the arm near the 
| ſkin, to which it gives off branches; and then divides on the 
inſide of the fore- arm into ſeveral nerves, which ſupply the in- 
teguments there, and on the palm of the hand. — In opening 
the baſilic vein of the arm at the ordinary place, the ſame 
ſymptoms are ſometimes produced as in opening the external 
jugular vein, and from 2 like cauſe, to wit, from hurting 2 
branch of this cutaneous nerve with the lancet. 

4. Muſcul>cutaneus, or perforans Caſſeri, paſſes thro the 
coraco- brachialis muſcle; and after ſupplying the biceps flexor 
cubiti and brachiæus internus, paſſes behind the tendon of the 
"biceps, and over the cephalic vein, to be beſtowed on the inte- 


* 


| guments on the outſide of the fore-arm and back of the hand. 
| his nerve is ſometimes hurt in opening the cephalic vein, 
h and cauſes pain and numbneſo for a ſhort time. | 
j | g. Muſcularis has a ſpiral courſe from the axilla, ade 
þ '6s humeri, and backward to the external part of that bone, 


li | ping by the way the extenſor muſcles of the fore-arm, to 
8 which it runs between the two brachiæi muſcles, and within 
the ſupinator radii longus At the upper part of the fore-arm, 
p | it ſends off a branch which accompanies the ſupinator longus 
till it comes near the writ, where it paſſes obliquely over the 
radius, and is loſt in the back of the hand and fingers. — The 
7 principal part of this nerve pierces through the ſupinator radu 

brevis, to ſerve the muſcles that extend the hand and fingers, 

whoſe acti ons are not injured wlien the ſupinator acts. Part 


of 
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of this nerve ſeems to be loſt upon the ligament of the wriſt®*; 
6. Ulnaris 1s extended along the infide of the arm, to give 


nerves to the muſcles that extend the fore-arm and to the inte- 


guments of the elbow : towards the lower part of the arm, it 
flaats a little backward to come at the groove behind the in- 
ternal condyle of the os humeri, through which it runs to the 
ulna : in its courſe along this bone, its ſerves the neighbouring 
muſcles and integuments; and as it comes near the wriſt, it 
detaches a branch obliquely over the ulnato the backof the hand, 
to be loſt in the convex part of ſeveral fingers. The larger part of 
the nerve goes ſtraight forward to the internal fide of the os pi- 
ſiforme of the wriſt ; where it ſends off a branch, which ſinks 
under the large tendons in the palm, to go croſs to the other 
fide of the wriſt, ſerving the muſculi lumbricales and interoſſei, 
and at laſt terminating in the ſhort muſcles of the thumb and 
fore-finger: What remains of the ulnar nerve after ſupplying 
the ſhort muſcles of the little-finger, divides into three 
branches; whereof two are extended along the fides of the 
ſheath of the tendons of the flexors of the little finger, to fur- 
niſh the concave ſide of that finger; the third branch is dif- 
poſed in the ſame way upon the ſide of the ring- finger next to 
the little-finget. | 
When we lean or preſs on the internal condyle of the os 
kumeri, the numbneſs and prickling we frequently feel, point 
out the courſe of this nerve. I have ſeen a weakneſs and 
atrophy in the parts to which this nerve is ſent after a wound. 
in the interna! lower part of the arm. | 
7. Radialis accompanies the humeral artery to the bending 
of the elbow, ſerving the flexors of the cubit in its way; then 
paſſing through the pronator radii teres muſcle, it gives nerves 
to the muſcles on the fore-part of the fore-arm, and continues 
Vor. III. Q q | its 


* See Obſ. on the Neryous Syſtem, Tab. xxvi, 


8 . n 
vg Se x * 2 


n 
. 7 w *% 


$42 NE KT 
2 . 

WY TILA 9 r 

2 2 
1 
by Fo FE TY S* — * 
N r * 
4 9 be 08 rd eg rg ; 


4a e A J * * * * 4 — - 
a I Wt ab IH N n 
= a * 5 = * = VA, WV > 8 


—— 8 1 8 9 
—— eee IEG ONES 


» 
n 8 8 S. n e 1 1 ge; 3 2 „ 1 _—_—_— + - W * ; * — 
* 7 * rn * l * r 4 > . ? 
% ee BY , : 3% of 2 Ya; EB 4 bp 1 4 . 1 25 1 5 5 W) y 2 6.0") 
_ 25 n ** N . A ' 3 * < bs 2 * * ” * 2 . 5 * x 8 4. 5 we * 
— a Nr 5 wok b De hk * * * - 2 TRY Þ+ 
l 5 2 2 4 12 N =» £ Se * 
4.4 e x Q 5 2 
e en n 2 1 
2 2 n * n 1 


. 
— . 


= 


. TED BEG man De ES EEE ET TER EGS 


306 or THE NERVES. Part vn. 


its mo 1 to the radius, beſtowing branches on che cir- 
cumjacent muſcles. Near the wriſt, it ſometimes gives off a 
nerye which is diſtributed to the back of the hand, and the 
convex part of the thumb and ſeveral of the fingers, inftead of 


the branch of the muſcular. - The larger part of this nerve, 


paſſing behind the annular ligament of the wriſt, gives nerves 

to the ſhort muſcles of the thumb; and afterwards fends a | 
branch along each {ide of the fheath of the tendons of the flexors 
of the thumb, fore-ſinger, middle- finger, and one branch to the 
fide of the ring- finger, next to the middle one, to be loſt on 


the concave fide of thoſe fingers. 


Though the radial nerve paſſes through. the pronator muſcle, 
and the muſcular nerve ſeems to be ſtill more unfavourably 
placed within the ſupinator brevis; yet the action of theſe 


muſcles does not ſeem to have any effect in hindering the in- 
fluence of theſe nerdes; for the fingers or hand can be bent 


while pronation is performing vigorouſly, and they can be 
extended while ſupination is exerciſed. 
The manner in which theſe nerves of the fingers go off, 


both from the ulnar and radial, is, that a ſingle branch is ſent 


from the trunk to the {ide of the thumb and little ſinger far- 
theſt from the other fingers; and all the reſt are ſupplied by 
a trunk of a nerve, which ſplits into two ſome way before it 
comes as far as the end of the metacarpus, to run along the 


ſides of different fingers that are neareft to each other. 


It might have been obſerved, that, in deſcribing the poſte- 


rior branches of the ulnar and muſcular nerve, I did not men- 


tion the particular fingers, to the conyex part of which they 


are diſtributed. My reaſon for this omiſſion is, the uncertain- 
ty of their diſtribution ; for though fometimes theſe poſterior 
branches go to the ſame fingers, to the concave part of which 
the anterior branches of the ulnar and radial are ſent, yet fre- 
quently they are diſtributed otherwiſe. 


| The 


The ſituation of theſe brachial nerves in the axilla, may let 


us ſee how a weakneſs and atrophy may be brought on the 


arms by long- continued preſſure of crutches, or ſuch other 
hard ſubſtances on this part; and the courſe of them from the 
neck to the arm may teach us how much better effects veſi- 
catories, or {timulating nervous medicines, would have, when 
applied to the ſkin covering the tranſverſe proceſſes of the ver- 
tebræ of the neck, or at the axilla, than when they are put 


between the ſhoulders, or upon the ſpinal proceſſes, in con- 


vulſions or palſies of the ſuperior extremities, where a ſtimu- 
lus is required. 


The el ve dorſal nerves of each fide, as ſoon as they eſcape 


from between the vertebræ, ſend a branch forward to join the 
intercoſtal, by which a communication is made among them 
all; and they ſoon likewiſe give branches backward to the 
muſcles that raiſe the trunk of the body, their principal trunk 
being extended outwards to come at the furrow i in the lower 
edge of each rib, in which they run toward the anterior part of 
the thorax, between the internal and external intercoſtal 
muſcles, giving off branches in their courſe to the muſcles and 
integuments of the thorax. V 5 ane 

The „irt dorſal, as was already obſerved, is particular in 
tis, that it contributes to form the brachial nerves; and that 
the two branches of the intercoſtal, which come down to the 
thorax, form a conſiderable ganglion with it. 

The fix lower dorſal nerves give branches to the diaphragm 
and abdominal muſcles. 

The twelfth joins with the firſt lumbar, and beſtow's 
nerves on the 1 quadratus lumborum and iliacus in- 
ternus. | | 

May not the communications of all theſe nerves be one rea- 
ſon, why the parts they ſerve act fo uniformly and conjunctly in 
5 | Qq2 | . reſpira- 
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reſpiration, and conſpire. together in the convulſive motions of 
coughing, ſneezing, &c.—— The twitching ſpaſms that hap- 
pen ſometimes in different parts of the muſcles of the abdo- 
1 men, by an irritation on the branches of the lower dorſal 
nerves, are in danger of occaſioning a miſtake in practice, by 
their reſemblance to the cholic, nephritis, &c —— The com- 
munications of theſe lower ones with the intercoſtals, may 
ſerve to explain the violent effort of the abdominal muſcles 1 in 
a teneſmus, and in child- bearing. | 

As the intercoſtal is larger in the thorax than any where 
be, and ſeems to diminiſh gradually as it aſcends and deſcends, 
there is cauſe to ſuſpect that this is the trunk from which the 
ſuperior and inferior pairs are ſent as branches. 

The five /umbar nerves on each fide communicate with the 
Ectercoſtal and with each others and give branches backwards 
to the loins. 

The fr communicates with the laſt dorſal, ſends branches 
to the abdominal muſcles, to the pſoas and iliacus, and to the 
integuments and muſcles on the fore-part of the thigh; while 
its principal branch joins with the other nerves to form the 


cCrural nerve. 
The ſecond lumbar nerve 1 through the pſoas me, and 
is een nearly in the ſame me as the former; 3 as 18 alſo 
| the third. 
| Branches of the ſecond, third, and fourth, IN up one 
ok which runs along the fore-part of the pelvis ; and paſ- 
ſing in the notch atithe fore-part of the great hole common to 
the os pubis and iſchium, is ſpent on the àdductor muſcles, 
and on the integuments on the inſide of the thigh. Aus n nerve 
is called the obrurator, or pifterior crural nerve. 
Hy united branches from the firſt, ſecond, third, and 
Fourth lumbar nerves, a nerve is formed that runs along the 
pſoas muſcle, to eſcape with the external iliac veſſels out of 
Hake abdomens; below the tendinous arcade of the external ob- 


liqu 
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lique muſcle.” This nerve, which is named the anterior erural, 
is diſtributed principally to the muſcles and integuments on the 
fore-part of the thigh. A branch, however, of this nerve 
runs down the infide of the leg to the upper part of the footy 
keeping near to the vena ſaphena; in opening of which with 
a lancet at the ankle, the nerve is ſometimes hurt, and oc- 


caſions ſharp pain at the time of the operation, and nume 


afterwards. 

The remainder of the fourth lumbar and the ſifth join in 
compoſing the largeſt nerve of the body, which is ſoon to by 
deſcribed. 

' Whoever attends to the courſe of theſe lumbar nerves and 
of the ſpermatic vellels and nerves upon the pſoas muſcle, with 
the oblique paſſage of the ureter oyer that muſcle, will not be 
ſurpriſed, that when a ſtone is paſſing in this canal, or even 
when it is inflamed, the trunk of the body cannot be raiſed 
erect, without great pain; or that the ſkin of the thigh be- 
comes leſs ſenſible, and the thigh is drawn forward, and that 
the teſticle often {wells and is drawn con ulſively towards the 
ring of the abdominal muſcles. 

The fix pair of the falſe vertebre conſiſt each of ſmall poſte⸗ 
rior branches ſent to the hips, and of large anterior branches. 

The firſt, ſecond, and third, after coming through the three 
upper holes in the fore-part of the os ſacrum, join together 
with the fourth and fifth of the loins, to form the largeſt 
nerve of the body, which is well known by the name of /ciatic 
or iſchiatic nerve: This, after ſending large nerves to the dif- 

ferent parts of the pelvis, and to the external parts of genera- 
tion and the podex, as alſo to the muſcles of the hips, paſſes 
behind the great tuber of the os iſchium, and then over the 
quadrigemini muſcles to run down near to the bone of the 
thigh at its back part, giving off nerves to the neighbouring 
muſcles and integuments. A little above the ham, where it 
das the name of popliteus nervus, it ſends off a large branch 
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that — \ over the fibula, and ſinking among the muſcles on 
the anterior external part of the leg, runs down to the foot, 
to be loſt in the upper part of the larger toes, ſupplying the 
neighbouring muſcles and integuments every where in its paſ- 
ſage. The larger branch of the ſciatic, after giving branches 
to the muſcles and integuments about the ham and knee, and 
ſending A large cutaneous nerve down the calf of the leg, to 
be loſt at laſt on the outſide of the foot, and upper part of the 
lefler toes, ſinks below the gemellus muſcle, and diſtributes 
nerves to the muſcles on the back of the leg; among which it 
continues its courſe, till, paſſing behind the internal malleolus, 
and in the internal hollow of the os calcis, it divides into the 
two plantar nerves: The internal of which is diſtributed to the 
toes in the ſame manner that the radial nerve of the hand ſerves 
the concave ſide of the thumb and fingers ; ; and the external 
f plantar is divided and diſtributed to the ſole of the foot and 
toes, nearly as the ulnar nerve is in tlie palm of the hand, and 


in the concave part of the fingers. 
Several branches of theſe nerves, that ſerve the inferior ex- 


tremities, pierce through muſcles. 

By applying what was ſaid of the nerves in general to. the 
particular diſtribution of the nerves of the inferior extremities, 
we may ſee why people with fractured legs, eſpecially where 
there are ſplinters, ſhould be ſubject to convulſive ſtartings of 
the fractured member :—Why, upon tying the blood- veſſels 
in an amputation of the leg, the patients ſhould ſometimes 
complain of violent pain in their toes hy ſuch patients 
| ſhould alſo be troubled with ſtartings ;—why, for a conſidera- 

ble time after the amputation of the diſeaſed limb, when the 
ſuppuration is well advanced, they ſhould complain of pen in 


the ſore which occaſioned the amputation. 
The fourth, which, with the two following, is much ſmal- 
ler than the three ſuperior, is ſoon loſt 3 in to veſica urinaria 


and inteſtinum rectum. | 1 
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The fifth comes forward between the extremity of the os ſa- 
crum and coccygis, to be diſtributed principally to the l 
res ani. 

The fixth, which may be confi dered as the termination of 5 
ſubſtance called /igamentum denticulatum, advances forward be- 
low the broad ſhoulders of the firſt bone of the os coccygis, 
and is loſt in the ſphincter ani and integuments covering it. 

The branches of the four laſt cervical nerves, and of the firſt 
dorſal, which are beſtowed on the ſuperior extremities, and 
the two crurals, with the ſciatic, which are diſtributed to the 
nferior extremities, are much larger proportionally to the 
parts they ſerve, than the nerves of the trunk of the body, 
and eſpecially of the viſcera, and, for a very good 
reaſon, that in the moſt common neceſſary actions of life, a 

ſufficient quantity of fluid, on which the influence of nerves 
ſeems to depend, may be ſupplied to the muſcles there, which 
are obliged to perform more frequent and violent contractions 
thanthoſe of any otherparts.—The ſize of the nerves of the infe- 
rior extremities ſeems larger proportionally than in the ſupe- 
rior extremities; the inferior extremities having the weight of 
the whole body to ſuſtain, and that frequently at a great diſad- 
vantage. What the effect of the nerves here being injured is, 
we ſee daily: When people happen, by ſitting wrong, to com- 
preſs the ſciatic nerve, they are incapable for ſome time after to 
ſupport themſelves on the affected extremity z and this is {tilt 
more remarkable in the ſciatica or hip-gout, in which the 
member is not only weakened, but Oy ſhrivels and 
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Tas. XIX.—(1) The firſt branch of the fifth pair of nerves, 
(2) The ſecond branch of the fifth pair. (3) The third branch 


ef the fifth pair. (4) The trunk of the eighth pair cut. (5) The 
recurrent 
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recurrent nerve. (6) The great ſympathetic nerve. (7) The up- 
permoſt ganglion of the great ſympathetic nerve. (8) The ra. 
mus ſplanchnicus of the great ſympathetic nerve. (9) A 
branch of the ſub-occipital, or tenth pair of the head, joining 


with the great ſympathetic nerve. (10) The firſt cervical nerve. 


(11) The ſeventh cervical nerve. The intermediate cervicals 
come out in a ſimilar manner. (12) The phrenic nerve. (13) 


The axillary plexus. (14) The muſcular nerve of the arm. 
(15) The articular nerve. (16) The ſpiral nerve. (17) The 


radial nerve. (18) The ulnar nerve. (19) The firſt inter- 


coſtal nerve. (20) The laſt intercoſtal nerve. The other ten 


come out in the ſame manner. (21) The firſt lumbar nerve. 
(22) The laſt lumbar nerve. The three intermediate lumbar 
nerves come out in a ſimilar way. (23) Branches from the 
external thoracic nerves running down upon the fide of the 
thorax. (24) Branches ſent off from the intercoſtal and lum- 
bar nerves to ſupply the outer part of the thorax and abdomen. 
(25) Nerves of the os ſacrum. (26) The obturaror nerve. 
(27) The anterior crural nerve. (28) A branch of the an- 
terior crural nerve, which runs near the vena faphena major. 
(29) The anterior tibial nerve running down to the foot. 
Tas. XX.—(r) The recurrent nerve. (2) A branch of the 
4th cervical nerve, joining the recurrent one before it termi- 
nates on the muſculus trapezius. (3) Branches of the fiſth 
pair, perforating the ſcalenus medius to be ſpent upon the 
rhomboid muſcles. (4) Branches of the ſub-occipital nerve, 
running to the ſmall muſcles at the under and back part of the 
head. (5) Poſterior branches of the cervical nerves. (6) Po 
terior branches of the dorſal nerves. (7) Poſterior branches 
of the dorſal and lumbar nerves running to the erector mul- 
cles of the back. (8) Poſterior branches of the dorſal nerves, 
penetrating the intercoſtal muſcles. (9) Branches from the 
laſt dorſal, and from the lumbar nerves, ſupplying the lumbat 


and abdominal muſcles. (10) Branches from fome ef the 
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lower cervical nerves, running to the muſcles on the back-part. 
.of the ſcapula. (11) 'The articular nerve. (12) A branch 
from the axillary plexus running to the muſculus latiſſimus 
dorſi. (13) Another branch from the axillary plexus running 
to the latiſſimus dorſi and ſerratus magnus. (14) The ſpiral 
nerve. (15) The ulnar nerve. (16) Small branches coming 
through the holes in the back-part of the os ſacrum running 
to the muſcles, &c. there. (17) A ſmall branch running out 
between the os ſacrum and os coccygis. (1 8) The end of 
the cauda equina running through the canal at the back part 
of the os ſacrum. (19) The ſciatic nerve. (20) Branches 
from the ſciatic nerve to the muſcles on the back part of the 
pelvis. (21) Branches from the ſciatic nerve to the muſcles, 
&c. about the anus. (22) Branches from the ſciatic nerve to 
the glutæus maximus and muſcles, at the upper and back part 
of the thigh. (23) Trunk of the ſciatic nerve, ſending off 
branches to the muſcles on the back part of the thigh. (24) 
The fibular nerve ſent off ſrom the ſciatic one. (25) 'The 


poſterior tibial nerve, which is a continuation of the ſciatic. 


nerve. 
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WHAT is called Comparative Anatomy, was cer- 

_ tainly the firſt branch of the ſcience that 
was cultivated; and from it the earlieſt anatomiſts 
formed their notions of the human body. The 
natural prejudices of mankind, and, in ſome ſenſe, 
common humanity, oppoſed any attempts to be made 
in the other way. As the firſt phyſicians were phi- 
toſophers, and this part of natural knowledge more 
immediately related to medicine, they particularly ap- 


plied to it. Democritus, who, according to ſome au- 


thors was the maſter of Hippocrates, ſpent much time 
in diſſecting brutes and examining their ſeveral parts, 
He applied himſelf with fych eagerneſs to this ſtudy. 
as to incur the cenſure of madneſs. His deſign was 
to examine the nature of the bile, and learn the ſeat 
and cauſes of diſeaſes. That this ſcience was much 
improved by the time of Hippocrates, is apparent 
from his writings, which are intermixed with reaſon- 
ings drawn from it; and ſome parts of his phyſiolo- 
gy are only applicable to brutes. Theſe pallages ap- 
pear to us exceedingly obſcure, often falſe and contra- 
dictory ; and have for that reaſon been rejected by 
ſome very great critics. But is not this owing to our 
own ignorance? We do not well underſtand the then 

_—_ | received 
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received ſyſtem of anatomy; and his terms and names 


do not correſpond to ours. The ſmall tract De Fulne- 
ribus Capitis, is as great a maſter- piece in its kind ag 
the Coace Preldictiones. Vet the firſt has been eſteemed 
by ſome critics, as lame and imperfect, and has afforded 


occaſion for many diſputes and wranglings ; becauſe it 
was not underſtood. Anatomiſts, however, have done 


with Hipperrates in moſt caſes as the critics have done 
with Homer; they have made him the maſter of all 


human and and divine ſcience. Not a new diviſion ef a 


bone, or diſpute about a proceis or articulation, but 
has been referred to his judgement ; and he has often 
been made to explain what he never dreamt of. Ga- 
len, the father of anatomiſts, is, for the ſame reaſon, 
in many places, become an obicure writer. He 1s 
acculed and detended by the greateſt ſucceeding 
maſters. Veſalius, the great reſtorer of anatomy, 
will not allow accuracy or truth in many of his de- 


icriptions ; they are, according to him, taken from 


brutes, and obtruded on the world for human. 

The other anatomiſts treat Veſalius much in the 
fame manner; and, with uncommon ſagacity and 
unwearied application, have found out variations and 
lifus nature in particular parts, that they may eſta_ 
bliſh Galen's deſcriptions, and condemn thoſe of Ve- 
ſalius. This is particularly the cate with Euſtachius 


in his Treatiſe on the Kidneys. How ſhall we now 


underſtand Galen, and judge between theſe great a- 
natomiſts? It is Comparative Anatomy alone can ex- 


tricate us from this confuſion; as it will teach us 
hen Galen and others deſcribed and reaſoned from 


: | | brates, 
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_- eſt part of his deſcriptions was taken from brutes, 


3 and when not. We ſhall find, that the great- 


which he transferred by analogy to the human bags, 
and fo are inaccurate ; that a few were taken from 
the human ſubject, and are not capable of being o- 
therwiſe applied. This ſtudy he himſelf recommends 
with great earneſtneſs to his ſcholars; and it is obſer- 
vable, that the moſt eminent anatomiſts firſt diſco- 
vered their genius by an early attachment to it. 
This was particularly the cafe with Veſalius and Val- 
falva *. 

As the firſt knowledge the . gained in ana- 
tomy was from the diſſection of brutes, ſo they form- 
ed the names and terms of art from the moſt natural 
appearance the part afforded, and that in different 
animals. Thoſe names were applied to the corre- 
ſponding parts in the human body, and retained by 
ſucceeding anatomiſts to avoid a multiplicity of words. 
This, however, produces one bad effect, that it muſt 
miſlead us in our conceptions, as thoſe names are of- 
ten very improper epithets in the human ſubject. 
The author has elegantly remarked ſeveral of theſe. 
The name of right and left ventricle is apt to give a 
wrong idea of the poſition of the heart; and the aorta 
aſcendent and deſcendens has impoſed on ſome of the 
maſters in anatomy, who, it is plain, have taken 
their figures from the name. Diſputes have arifen a- 

about 

* Gaudebat enim avicularum, aliorumque animalculorum diſſectioni- 
bus; eorumque exta curioſus, quam pro illa ætate, rimabatur: quam 
ego præſignificationem, non in Veſalio tantum, ſed in aliis quoque 


pueris fuiſſe ſcio, qui cum adoleviſſent, anatomiæ penitus ſe dedide - 
runt. Moergagui Comment, de vita Va'[alus. 
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bout the appendix vermiformis, &c. which are all 

cleared up when we once view the part in the ani- 

mal whence the name was taken. | 
The intention of nature in the formation of the 


different parts, can no where be ſo well learned as 


from this ſcience; that is, if wewould underſtand phy- 
fiology, and reaſon on the functions in the animal- 
economy, we muſt ſee how the ſame end is brought 
about in other ſpecies. We muſt comtemplate the 


part or organ in different animals, its ſhape, poſition, 


connection with the other parts. &c. and obſerve 


what thence ariſes, -If we find one common effect 
conſtantly produced, though in a very different way, 
then we may ſafely conclude that this is the uſe or 
function of the part: this reaſoning can never betray 
us, if we are but ſure of the facts. The writers in 
phyſiology have generally taken another method, and 


one favourite theſis or other ſerves to explain the 


whole or moſt of the ſyſtem. An innate and con- 


cofting heat, acids, menſtruums, &c. have all had 
their ſucceſſive reigns and patrons: and in truth, 


phyſicians ſeem not to have ſufficiently conſidered 


the importance of this ſtudy to form a complete phy- 


ſiology, which muſt ever be the great baſis of their 


art. They have beſtowed pains in examining the 
human body, diſſected minutely its ſeveral parts, 
traced out (perhaps often invented) a new diviſion 
of a muſcle : But how little has phyſic been promo- 
ted by all this? The moſt accurate deſcription of the 
human ſtomach, with all its veins, arteries, nerves, 
&c. will never rightly explain digeſtion, What muſt 
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we then do? Examine in it the other ſpecies of ans. 
mals, mark there its differences and the eſſects, com- 
pare theſe with the human; and then we ſhall be 
able, in ſome meaſure, to 5 what are the princi- 
pal inſtruments, and how they are employed in this 
compound action. Any other way of reaſoning (as 
the author well obſerves) will never bring us to the 
4 ſolution of a philoſophical or medical problem. It 
muſt indeed be confeſſed, that chis method is tedious 
and low; many obſervations muſt firſt be made, and 
the labour of ſearching and examining gone through, 
before we can have proper materials to build on. Yet 
theſe are the hard conditions on which the knowledge 
of natural cauſes is to be obtained; which as a great 
genius ſays, Tum facile ſolertia vinci pofſunt, quam. ſo- 
tent conatibus vulzaribus Giffculter cedere. 
Of this kind of reaſoning we have many beautiful 
inſtances in the following papers. Such is the ac- 
count of the poſition of the Duodenum; of the cauſe 
of our preferring the Right Arm; of the circulationof 
the blood in the Fœtus; the hiſtory of the Thymus 
and Thyreoid Glands, their uſe and mutual propor- 
tion; the uſe of the ſpleen, &c. This laſt he ex- 
; plains j in ſo ſhort and maſterly a manner, that more 
5 argument will be found in the few lines upon it, 
| than is to collected from whole treatiſes on the ſub- 
| Ject. But as his defign was to give a deſcription of 
the ſeveral ſpecies, or rather their principal differen- 
ces, he chiefly confines himſelf to this. So in the 
| anatomy of the dog he compares the different poſition, 
Hape, length, 8e. of the ſeveral parts with the cor- 
reſponding 
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reſponding parts in man; and from that one circum- 
Rance, the difference of an erect and horizontal po. 
ture, explains all the variations. This reaſoning 
then gives ſolution to many dithculties in the human 
anatomy; why the Spleen is ſo firmly attached to 
the Diaphragm ; why the Omentum reaches only ſo 
far; why the poſterior part of the Bladder is only co- 
vered by the Peritoneum, &c. There have been 
diſputes about the fiſſure in the human liver, and 
different accounts given. Theſe all vaniſh, when 
we conſider this viſcus in different animals. We 
then find, that there are more or fewer diviſions, ac- 
cording to the greater or leſſer flexibility of the ſpine. 
The ſame rule holds with regard to the diviſions of 
the lungs. This reaſoning lixewiſe excludes the pre- 
tended uſe of the ligament in the human liver. And, 
in ſhort, we can underſtand but little of our own 
ſtructure unleſs we ſtudy that of other animals: we 
| ſhall then find, that the ſeveral variations are rela- 
tive, and depend on the different ways of life; that 
is, one leading ſpecialty draws after 1t a great many 
more, in which nature is always an economiſt, and 
takes the ſhorteſt means to accompliſh her ends. 
The beautiful gradation of nature in the different 
orders of beings 1s very remarkable, and ſtrikes the 
mind firſt as being moſt obvious; but when we take 
any one ſpecies, the caſe there is ftill the ſame, and 
we obſerve as ſurpriſing a difference. Thus, in the 
animal kingdom, ſome are provided with lungs,when 
others are deprived of thele organs of reſpiration; ſome 
have a ſtrong muſcular diaphragm and ſtrong abdo- 
Vol. III. 8 5 mina 
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minal muſcles, others a mere membrane. It muſt 
be very entertaining to learn how theſe differences 
and deficiences are adjuſted and ſupplied: it is then 
from this ſcience alone we can underſtand that fim- 
plicity of nature which is ſo much talked of, and but 
little underſtood. Hence likewiſe we may perceive 
the reaſons why ſome animals are more Perfect than 
others. 

Anatomiſts have made a noiſe about the different 
ſtructures of the ſame part in the human body, and have 
been at great pains to make collections of thoſe Lu- 
ſus Nature, as they call them; which becauſe they 
are rare, are for that very reaſon of no great conſe- 
quence to be known. The epithet, however, is ex- 
tremely proper; for the moſt remarkable of them 
are tranſitions from the order or law of nature that 
obtains in one ſpecies to that of another. Thus it 
has been obſerved, (though very rarely), chat the li- 
ver was ſituated in the left hy pochondrium: but, as 
our author remarks, it is not peculiar to it to lie on 
the right fide of animals; for in fowls it lies equally 
in both, and in fiſhes moſtly on the left. 

It is ſurpriſing that we have no tolerable treatiſe 
on this ſubject, which is in itſelf ſo entertaining and 
ſo conducive to promote Medical knowledge. Thoſe 
who have made attempts this way, have only collect 
ed and arranged ſome particular ſpecies, ſuch as Birds 
or Fiſhes. They have likewiſe with great labour gi- 
ven us figures and deſcriptions of them; but all this 
is little elſe than mere amuſement. It is the ftruc- 
ture of their internal organs we ſeek after, and the 

| manner 
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manner how the different functions of the animal 
economy are performed. Their hiſtories of theſe are 
every way defective, and erroneous. There are in- 
deed noble hints to be found in the writings of ſome 
of our modern anatomiſts, particularly thoſe of the 
immortal Dr Harvey. That great man well under- 
ſtood the importance of this ſcience to advance medi- 
cine; and accordingly he employed the moſt of his time 
in diſſecting animals of different tribes, and making ex- 
periments on them: by which means he made the great- 

eſt diſcovery that ever was made in the ſcience, and he 
laid the foundation of the preſent ſyſtem. He had cer- 
tainly left us other treatiſes on this ſubject, had he not 
been interrupted by the civil wars. The phyſicians 
who lived then, imitating his example, made many 
new experiments on the bodies of brutes, changing 
their juices by transfuſing of new liquors, accurately 
marking the effects, &c. that all this might be tranſ- 
ferred to the human body: And indeed, from the 
application of theſe reaſonings to the obſervations 
they made on morbid bodies, the ſcience ſeemed fat 
adyancing to that phyſical certainty which can be 
attained from experiment and oblervation. But a- 
las! this ſpirit died with thoſe great men, and theory 
and calculation came in its place. Mathematics, it 
was ſaid, could alone bring the ſcience to certainty, 
and throw out conjecture. The quantity and velo- 
city of the blood, the force of the heart, diameters 
ok the veſſels, &c. were ſubjected to meaſure and 
number, and diſeaſes next were to be accounted for, 
all in a mathematical manner. — This method, how- 
882 ever 
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ever, did not ſucceed according. to wiſh : For firſt, 
thoſe great genuiſes diſagreed widely in their caleu- 
| lations, and differed from one another; whence, in 
place of certain concluſions, we had only wr anglings 
and diſputes: not to mention, that ſome of them 
made ſuch eſtimates as muſt plainly appear ridiculous 
at firſt ſight*. This, ſome may ſay, proves nothing; 
it was the fault of the artiſts, who aſſumed wrong 
hypotheſes for their calculations, or who were not 
perhaps accurate enough in their obſervations. True; 
but whoſe fault was it to adapt figure and number to 
a ſabjec which refuſes them, through its numberleſs 
deviations from fixed laws and conditions ?—ls an a. 
nimate body a mere bundle of hard conical elaſtic 
tubes, and the heart a pump forcing the liquors 
through them? Are then all the veſſels exact cones, 
or have two anatomiſts agreed in their meaſures of 
them? Do they not yield every way ? and are they 
not continually obſtructed in different places? Are 
there not many different attractions prevailing for the 
ſevera. ſecretions, and many different forces acting 
| £ on 
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* The ingenious Dr Pitcairn was the chief man here, who applied 
mathematics to anatomy. He ſappoſes the force of the muſcles to be 
30 a compound ratio of their length, breadth, and depth; that is, as 
they are homogeneous ſolids in the ratio of their weights: Whence, 
knowing the force of any one muſcle, we can by the rule of Proportion 
ffrom their weights) determine that of another. This he applies to the 

ſtomach; and by the computation, its muſcular force is at leaſt equal 
to 177.088lb. weight. That muſcles are in chat proportion, is a mere 
hypotheſis, for which the Doctor does not offer the ſmalleſt proof; 
and had he aſſigned five ounces as the force of the ftomach, he had 
been nearer the truth. This is one glaring inſtance how much theory 
and whim may prevail with the greateſt of men over commonſenſe. 
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on the veſſels at the ſame. time, which can never be 


determined? &c. Theſe and ſuch like conſidera- 
tions will ſoon convince us how little the practice of 
medicine is to be promoted by thoſe ſpeculations“. 

If theſe gentlemen meant by mathematical reaſoning), 
phyſical experiments; then no one would doubt their 
uſe in medicine more than the uſe of mathematics 
in natural philoſophy itſelf. But as this ſeems not 
to be their ſenſe of the matter, they ſhould point out 
a few diſeaſes which this ſcience has explained, and 


wherein it has corrected the received practice. But 


we are now got from the ſubject to what is foreign. 
To return then : Comparative Anatomy has hitherto 
only been treated in its detached parts. Thus ſome, 
' writing on the human eye, have examined the eyes 
of other animals; and ſo with regard to the heart, 


&c. Some have given us the deſcription of one par- 


ticular animal, others of another. But no one au- 


thor, that we know of, has given us a ſyſtem of this 


ſcience, where we might have a ſummary view of 
the moſt material differences in the ſtructure of ani- 


mals. There are indeed compendiums of this ſcience 
which 


* The authority of Hippocrates is often adduced in this argument; 
for which they cite two paſſages. In the one he recommends the ſtu- 
dy of Aſtronomy as neceſſary to a phyſician; and in the other, that of 
Arithmetic and Geometry.—The firſt he did from his belief in the in- 
fluence of the ſtars; and the ſecond from his veneration for the Pytha- 
goric numbers, in the myſteries of which he founded his theory of the 
criſes in acute diſeaſes: Both theſe conſiderations: then are foreign 
to the pur poſe, nor is there in any of his genuine writings the ſmalleſt 
yeſti ge of this kind of feaſoning. On the contrary, Celſus ſays of him, 


Primus a ſtudio ſapientiæ medicinam ſeparavit.“ 
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which are much eſteemed, and which were written 


with the noble deſign of illuſtrating the wiſdom and 
goodneſs of our Maker. But thoſe who compoſed 


them not being anatomiſts, only collected from others, 
and often without judgement: for how voluminous ſo- 


ever their works may be, yet if weſtrip them of their 
repeated exclamations, citations of authors and books, 
the many ſtrange and ſurpriſing ſtories, all told, 
however, by creditable vouchers, we ſhall have lit- 
tle left behind except an indigeſted chaos of hiſtories 
and deſcriptions, ſome true and many falſe. The ar- 


gument, however, was popular, and they could not 


fail of pleaſing. 


The following Treatiſe, by the late celebrated 


Dr Monro, is executed upon a more uſeful plan, and 
in a more ſyſtmatic manner. The deſcriptions are 


all taken from life, and the reaſoning employed 


is plain and conclufive. Theſe are intermixed with 


many practical obſeryations in medicine and ſurgery, 
which muſt equally inſtruct and entertain the read- 


Er, 


rative Anatomy ; but without any author's name, be- 
ing only compoled from Notes taken by a ftudent 


at the Claſs Lectures. As it was of courle exceedingly 
defective and erroneous, the preſent Profeſſor of A- 


natomy, in preparing for the preſs the Collection of 
his father's Works lately publiſhed, corrected this 
piece amongſt the reſt; and alſo made ſome additions 


The ſubſtance of this work, appeared about for- 
ty years ago, under the title of An Hay on Compa- 
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to it, from obſervations that had been collected by 


the chor with a view to a larger work upon the ſub- 

ject, but which various avocations prevented him 
from proſecuting. The Profeſſor's deſign, however, 
being only to correct his father's works, not to en- 
large them by additions of his own, the preſent per- 
formance ſtill remained leſs complete than might be 
wiſhed, and unimproved by later diſcoveries. It 
having been, therefore, ſuggeſted to the preſent 
publiſher, as proprietor of the late Doctor's Works, 

that a ſeparate Edition of this Treatiſe, improved 
and enlarged, could not fail of being acceptable, he 
readily adopted the deſign; and was fortunate enough 
to prevail with ſome gentlemen verſed in the ſubject 
to undertake the taſk of making the neceſſary addi- 
tions and improvements. This has been according- 
ly accomplithed, as far as the limits of a compendium 
would admit, or as ſeemed to be ſuitable to the li- 
mits of the preſent undertaking. Some of the princi- 
pal ſubjects, particularly the Dog, Fowls, and Fiſhes, 
have received conſiderable augmentation : Others 
have been entirely added; as Amphibious Animals, 
Serpents, inſets, &c. And leſſer additions in great 
number have been made in various parts of the 
work, —elither inſerted into the body, or thrown to 
the bottom of the page in the form of notes. Of the 


additions in general, a few are drawn from the expe- 


ence of the gentlemen themſelves who had the care 


of the edition, ſome from different parts of the late 


aughor's other works, and the greateſt number from 
the lectures of the illuſtrious Profeſſor who now Dll. 
the an chair. 
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THE INTRODUCTION. 


„ Hp principal advantages of Comparative Anatomy are the 
following: Firſt, It furniſhes us with a ſufficient know- 

ledge of the different parts of animals, to prevent our being 
impoſed upon by ſuch authors as have delineated and deſcrib- 
ed ſeveral parts from brutes as belonging to the human body. 
Secondly, It helps us to underitand ſeveral paages in the an- 
tient medical writers, who have taken many of their deſcrip- 
tions from brutes, and reaſoned from them: their reaſoning 
have often been miſapplied (and conſequently wrong explaid- 

| <d) by the moderns, through a fooliſh fondneſs to ſupport ther 

own inventions, or give an air of antiquity to a favourite hypo- 

_ thefis. The third and great uſe we reap from this ſcience, 1 { 
the light it caſts on ſeveral functions in the human economy, 
about which there have been ſo many diſputes among anats- 
- milts : Theſe differences of opinion by exhibiting the ftruc- > 


ture of the ſame parts in different anunals, and by comparing f 
| the f 


hy 5 . . * e 
4 CR, 2 3 e 2 
CA Yo n — — r 2 © > Re oy VS > 4 3 * 
e ee — es CES —.— a . © er * r err rruione:. - 8 F - 
3 * — — — av — — 2 2 — > — 2 20 - 2 _. - * ES : 2 nn. RIO . ES 8 * 
— = S „ : — GT. ES T r 
2 — a 7% 2G * — 28 29 oy . 3 _—_ be 2 . ONS 33 . 92. P24 
8 — A mn 6 — - = —.— — — 5 tare. AB. -5-- . N > > + bo — 
a —— —— — — 2 N AAS — Hs EE He. 4 err by: * td ö in Fe, IT — 's =" 4 N "6 2 te SES 2 2 - . — 
5 — renee 4 —— — * — 2 NN e & o 2 8 Þ — ir » fa 2 * T4 "pe -; WV » — 4 < A = 
1 — — — — th XS de ES. "5 : = . — 7 wt I cr? * r. bon or rai. 13 r = . 
*—- — — — r re 2 CR It : * =P. Mw". : : , * A h 8 2 > »"s E * 9 2 4 x4 ED 2 ; g . D b 5 
W . - — _ . EY one ——. ——— * r n * J6 e r ks Sl IE * "a 8 — Nn 4 ER 
Pp —_ — — <= . (=D 2 — 22 ” ＋ 5 N e % 1 * 9 £ * - os 5 5 er 2 * — 2 x x 418 — £< — 4 
N — — —— — — TIE > — — 9 . oo x > 5 Mr 1 . 2 8 2 d — r " e Fa * hgh 
1 1 - — — 9 — . . 2 3 . 8 + 42 85 2 =. "IO ou 9 — : F * 4 2 * I N 
— — 5 2 HH 8 - — — — e oa; 9 2 N — ; : a 8 n 
$ AY : — — — . > 00 ns 122 Ce n 25 — Ln 225 7 x > 
- - . 4 4 — — — "Fn - SEES Son» 2 88 ——_ A n n 
. * , % zu — — —— — 2 2 N y 4 . — + b 
2 5 . 7 —_— 2 — 1 5 „ 7 : 
Nr — — — n 2 * ; . N * 
1 \ — — 2 933 3 8 q * 
== 2 2. Er 
* > + N — 


— — 
— — 
* vw 


= — m. Ot 3 
3 b E k * N 5 25 8 n r — — — ä 
, . . Ä ED et Rc ————— 
a a DIY A IE — by ——- «OE OL ed 
. * * — pa 


INTRODUCTION. 329 


_ the Several organs employed in performing the ſame action, 
which in the human body is brought about by one more com- 


plex, will be in a great meaſure done away. 

In this view, it is altogether needleſs to inſiſt on thoſe parts 
hoſe uſe is eaſily underſtood when their ſtructure is unravell- 
ed. Thus, for inſtance, if we be acquainted with the action 
of the muſcles in general, it will not be difficult to determine 
the uſe of any particular muſcle whoſe origin and inſertion is 
known, if we at the ſame time conſider the various connecti- 


ons of the bones to which it is fixed, and the different degrees 


of mobility they have in reſpect to each other. In the ſame man- 
ner, if we know the uſe of the neryes in general, we can eaſily 


aſſign the uſe of thoſe nerves which are diſtributed to any 


particular part. There is then no occaſion for a complete 
Oſteology, Myology, &c. of the ſeveral animals we ſhall deſ- 
eribe; nor need we trouble ourſelves about the ſtructure of 
any of the parts, unleſs when it ſerves to llyRrate ſome of the 
fore-mentioned purpoſes *. 

That the firſt uſe we 1 from examining the ſtruc- 
ture of the parts in hrutes is real and of. conſequence, is evi- 
dent from looking into the works of ſome of the - earlieſt and 
greateſt maſters of anatomy, who for want of human ſubjects, 
have often borrowed their deicriptions from other animals. 
The great Veſalius, although he juſtly reproves Galen for-this 
fault, is guilty of the fame himſelf, as is plain from his deli- 
neationg of the kidneys, uterus, the muſcles of the eye, and 
ſome other parts. Nor is antiquity. only to be charged with 

Vol. III. „ »Vßf ge his 

. Notwithſtanding this aſſertion of the learned author, we mutt ob- 
ſerve, that the myology of animals ſeems exceedingly neceflary for 
young anatomiſts, who, generally begin with diſſecting brutes before 


they have acceſs to human bodies. For this reaſon, we have added, 
not indeed a complete canine myology, but an account of the particu- 


lars wherein the muſcles of a dog differ from thoſe of à man; this 


being the animal moſt frequently choſen for diſfections, and one whoſe 
firufture bears no ſmall reſemblance to that of the human ſpecies. 
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this fault: es in Willis's Anatomia Cerebri (the BON of 
which were reviſed bythat accurate anatomiſt Dr Lower) ſeve- 
ral of the pictures beſides thoſe he owns to be ſuch, are e taken 
from different brutes, eſpecially the dog. | 
We ſnall give ſeveral examples of the args wk in wn 
ſequel of this work. 
The animal kingdom, as well as the vegetable; contains the 
moſt ſurpriſing variety; and the deſcent in each is ſo gradual, 
that the little tranſitions and deviations are almoſt impercep- 
tible. The bat and flying-ſquirrel, though quadrupeds, have 
wings to buoy themſelves up in the air. Some birds mhabit 
the waters ; and there are fiſhes that have wings, and are not 
ſtrangers to the airy regions; the Wannen animals blend 
ma terreſtrial and aquatic together. | h 
The animal and vegetable kingdoms are likewiſe ſo Wach 
congeckel, that if you take the higheſt of che one, and the low- 
eſt of the other, there will ſcarce: be perceived any difference 
For inſtance, what difference 1 is there between an oyſter, one 
of the moſt inorganiſed of the animal tribe, and the ſenſitive 
plant, the moſt exalted of the vegetable kingdom? They both 
remain fixed to one ſpot, where they receive their nouriſhment, 
having no proper motion of their own, ſave the ſhrinking from 
the approach of external injuries. Thus we obſerve a __ | 
| ing chain in nature. „ pier 
As there is then ſuch a vaſt variety, it is not only needleſs, 
but impoſſible, to conſider all of them particularly. We ſhall 
take only ſome of the moſt remarkable genera z and hope, 
from what will be ſaid of them, any of the intermediate de- 
grees may be underſtood. | 
In treating of Quadrupeds, we ſhall divide them into the 
carnivorous and herbivorous. As an inſtance of theſe laſt, 
we ſhall take the ruminant kind. The Fowls we ſhall divide 
into thoſe that feed on grain, and thoſe that feed on fleſh. The 


WRinQion x we ſhall make in treating of TI ſhall be of thoſe 
that 
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that have lungs, and thoſe that have them not. The firſt in- 
deed are with diſſiculty procured, and at * ſame time differ 
very little from quadrupeds. | 

As the ſtructure of inſets and worms is ſo very ane 
and lends us but little aſſiſtance for the ends e we 
purpoſely omit them“ 

In inquiring into the ſtructure of different ation we ke 
to be previouſly acquainted with the form of their body, man- 


ner of life, kind of food, or in ſhort with their natural hiſtory, 


which will lead us to account for the reaſon of their different 
ſtructure, and thence explain the actions of the human body. 


Though the anatomy of inſects is very difficult, and little known, 
yet as they conſtitute one of the great claſſes into which animals are 
divided, and as many of them are very uſefal to man, we have thought 
proper to add a few circumſtances concerning them, which at leaſt 
may be conſidered as matters of curioſity highly worthy of the atten- 
tion of every anatomiſt; not to mention, that every advance in know- 
ledge, with reſpect to the ſtructure of any one animal, muſt either di- 
rectly or indirectly caft ſome light on the ſtructure of ſome part o 
every other. 
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Of QUAD RUPEDS in general. 
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71 Sabo hone a covering of hair, wool, &c. to de: 
fend them from the i injuries of the weather; which ya- 
ries/in thickneſs according to the ſeaſon of the year, and dif- 
erence of the climate. Thus in Ruſſia and the northern 
21 Countries the furs are very thick and warm; while the little 
4 __ Spaniſh-lap-dogs, and Barbary cows, have little or no hair at 
A een e t H Li 8 2 5 TTY : 
| The cutis and cuticula in quadrupeds are diſpoſed much in the 
fame way as the human, but they are more elaſtic. Immediate- 
ly under this there is a very thin cutaneous muſcular ſubſtance, 
called panniculus carnoſus, which is common to all quadrupeds, 
the porcine kind excepted ; this principally covers the trunk, 
Jerving to {hrivel the ſkin, in order to drive oft inſects, their tails 
and heads not being ſufficient ſor this purpoſe, while their ex- 
tremities are employed in their ſupport and progrethon. 

It has probably been from obſerving ſome muſcles of the 
human body, ſueh as the platyſma myoides, cremaſter, and 
frontales, and the collapſed tunica celluloſa of the emaciated 
ſubje cis, to reſemble this thin muſcle, that ſome of the older 

anatomiſts reckoned ſuch a panniculus among the common 

| Integuments of the human body. This Carolus Stephanus has 
well obſerved. | Hh 

| Moſt of the quadrupeds want clavicles, whereby their an- 

terior extremities fall upon their cheit, fo as to make their 

* thorax proportionally narrower than the human. This ſmall 

| diſtance of their anterior extremities is very neceſſary for their 

F uniform progreſſion : : Apes indeed, and ſquirrels, have cla- 

vicles, to allow them a more full uſe of their extremities in 


Iimbing; ; but they walk ill on all fours- 
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hs ANATOMY, of a DPO G. 


. may ſirſt obſetve of this 3 as indeed of moſt 
quadrupeds, that its legs are much ſhorter in propor- 
tion to its trunk than in man, the length of whoſe ſteps depends 


entirely on the length of his inferior extremities: however, to 


balance this, the trunk of the animal is proportionally longer 
and ſmaller, and his ſpine more flexible, by which he is able at 
each ſtep to bring his poſterior extremities nearer to his ante- 
rior. His common integuments are much like thofe of other 
quadrupeds ; only they allow little or no paſſage for fweat; 
but when he is over heated, the noxious and ſuperfluous matter 
finds an exit by the falivary glands ; for he lolls out his 
tongue and ſlavers plentifully “. 

The pyramidal muſcles are wanting; to ſupply which, the 
rectus is inſerted fleſhy into the os pubis. 

The omentum reaches down to the os pubis: . conſider- 
ing the poſture of the animal, we will find to be a wiſe pro- 
viſion, ſince its uſe is to ſeparate an oily liquor for lubricating 
the guts, and facilitating their periſtaltic motion. So in our 
erect poſture, the natural gravity of the oil will determine it 
downward ; but in the horizontal poſition of theſe creatures, 


if all the inteſtines were not covered, there would be no fa- 


vourable derivation of ths fluid to the guts Iying 1 in the poſte- 


rior 


We are not, however, to ſuppoſe, that becauſe a dog does not 
ſweat, he has no inſenſible perſpiration. That a dog perſpires is 
evident, becauſe one of theſe animals can trace another by the ſcent 
of his footſteps ; which could not happen, if a large quantity of per- 
ſpicable matter was not conſtantly going off. We may alſo obſerve, 
that the Rabies Canina, is a diſeaſe peculiar to dogs, foxes, wolves, 
and others of tat genus; for though the bite of other mad animals, 
ſach as cats, or hogs, and even poultry, will produce the diſeaſe, no 
fair inſtance has ever been brought of any of theſe animals being 


riginally ſeized with this malady. e $99, 7, ROY 
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rior part of the dams, which is the higheſt ; and beſides, 


had the omentum reached much farther down in us, it would 
not only have ſupplied too great a quantity of oil to the lower 
part of the abdomen, but we ſhould have been in continual 
danger of herniæ; and even at preſent the omentum frequent- 
ly-paſſes down with fome of the other viſcera, and forms part 


of theſe tumors. To theſe, however, the dog is not ſubject, 


as his viſcera-do not preſs ſo much on the rings of the abdo- 
minal muſcles, and beſides are prevented from paſſing through 


by a pendulous flap of fat mentioned p. 344. The inferior 


and anterior lamella of the omentum is fixed to the ſpleen, 
fundus of che ſtomach, pylorus, liver, &c. in the fame way as 
the human; but the ſuperior having no colon to paſs over, 
goes directly to the back-bone. This ferves to explain the 
formation of the ſmall omentum in the human body : which 
is nothing but the large omentum, having loft its fat, paſſing 
over the ſtomach and colon, where it reaſſumes its pinguedo, 


fo proceeds, and is firmly attached to the liver, ſpine, &c. 


The ſtriæ of fat are regularly diſpoſed through it, accompa- 
nying the diftribution of the blood- veſſels to guard them from 
the preſſure of the ſuperincumbent viſcera. 

This animal's ſtomach, though reſembling the human in its 
ſhape, is ſomewhat differently ſituated. It lies more longitu- 
dinal, as indeed all the other viſcera do, to accommodate them- 
ſelves to the ſhape of the cavity in which they are contained; 
that is, its inferior orifice is much farther down with reſpect to 
the ſuperior than the human : by this means the groſs food 
has an eaſier paſſage into the duodenum. Again, the fundus 
of the human ſtomach, when diſtended, ſtands almoſt direct- 


ly forwards, which is occaſioned by the little omentum, tying 


it ſo cloſe down to the back-bone, &c. at its two orifices; but 
ir not being fixed in that manner in the dog, the fundus re- 
mains always poſterior: this alſo anſwers very well the ſhape 


of he different cavities, the — between the cardia and 
De. 1 


4% > 
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fundus being greater than that between the two Sides. It 


ſeems to be much larger in proportion to the bulk of the ani- 


mal than the human, that it might contain a greater quantity 
of food at once; which was very neceſſary, fince this animal 
cannot at any time get its ſuſtenance as men do. The hin 
on is not ſo large, nor is there any coarction forming the an- 

trum Willefii as in the ftomach of man. It is conſiderably 
thicker and more muſcular than ours, for breaking the coheſi- 
on of their food, which they ſwallow without ſufficient chew- 
ing. Hence it is evident the force of the ſtomach is not ſo 
great as ſome anatomilts would have it, nor its contraction ſo 
violent : otherwiſe that of dogs would be undoubtedly wound- 
ed by the ſharp bones, &c. which they frequently ſwallow z for 
the contraction here is Ritl greater than in the human ſtomach, 
which is much thinner. The rugæ of the tunica villoſa, are 
neither ſo large, nor ſituated tranſverſely, as in the human, 
but go from one orifice to the other: the reaſon of which dif- 
ference is, perhaps, that they might be in lefs danger of being 


hurt by the hard fubſtances this creature frequently feeds on; 


and for the ſame reaſon there | 1s not the ike coarction at cheir 
pylorus. | | 5 
Ihe inteſtines of this win are norco much ſhor- 


ter than ours; for the food which theſe creatures moſtly uſe, 
ſoon diffolves, and then putrifies; on which account there 


was no occaſion for a long tract of inteſtines ; the food be- 
ing required to be quickly thrown out of. the body. 'The 


fime is to be obferved of all the carnivorous animals. The 


muſcular coat of the inteſtines is alſo thicker and ſtronger than 
che human, to protrude the contents quickly and accurately. 


The valvulæ conniventes are leſs numerous, and in a longi- 
tudinal direction; : and the whole tract of the alimentary, canal 
Is covered with a lime, which Jubricates the inteſt ines, ſaves | 
them from the acrimony of the excrementitious part, and fas. 


Glitates its, paſſage. 
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— 


The duodennm differs conſiderably in its ſituation from the 
| Han For in man it firſt mounts from the pylorus upwards, 
backwards, and to the right fide ; then paſſes down by the 
gall-bladder ; and, going over the right kidney and ſuperior 


part of the pſoas muſcles, makes a curvature upwards ; ang 


paſſes over the back-bone and vena cava inferior, to the leſt 
hypochondrium, where it gets through the omentum, meſen- 
tery, and meſocolon, to commence jejunum, being firmly tied 
down all the way, the biliary and pancreatic ducts entering at 
its moſt depending part : Whereas in the dog, the duodenum 
is fixed at the pylorus to the concave ſurface of the liver, and 
hangs] looſe and pendulous with the meſentery backwards into 
the cavity of the abdomen ; then turning up again, is fixed to 
the back-bone, where it ends in the jejunum ; the bile and pan- 
creatic juice are poured into it at the moſt depending part. 
Therefore the ſame i intention ſcems to have been had in view 
in the formation of this part in both, viz. the giving the e 
aſter the liquors of the liver and pancreas are poured into it, a 


diſadvantageous courſe, that ſo it might be che more intimate- 


ly blended with the humours before its entry into the jejunum, 
where the lacteals are very numerous : And thus, by reaſon of 
their different poſture, the ſame deſign (though by a my dif- 
ferent order of the parts) is brought about in both. 

The other ſmall guts are much the ſame with ours, 1 
ſhorter. The great guts are alſo ſhorter and leſs capacious 
than in the human body; and we take it for a general rule, 
that all animals that live on vegetable food, have not only 


their ſmall guts conſiderably longer, but alſo their great guts 


more capacious, than ſuch creatures as feed on other animals. 
Hence man, from this form of his inteſtines, and that of the 
teeth, ſeems to have been originally deſigned for ſeeding on 
vegetables. chiefly ; and ſtill the moſt of his food, and all his 
drink , is of that claſs. 


The 
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The reaſon of this difference ſeems to be, that as animal. 
food is not only much more eaſily reduced into chyle, but alſo 
more prone to putrefaction, too long a remora of the j Juices 
might occaſion the worſt conſequences. So it-was neceflary 
that their receptacles ſhould not be too capacious ; but on the 
contrary, being ſhort and narrow, might conduce to the ſea- 
ſonable diſcharge of their contents. Whereas vegetable food 
being more Uilficultly diſſolved and converted into an animal 
nature, there was a neceſſity for ſuch creatures as fed on it to 
be provided with a long inteſtinal canal, that this food in its 


_ paſſage might be conſiderably retarded, and have time to 


change its indoles into one more agreeable to our nature. 
There is another advantage which accrues to man in particu- 


lar, from having his great guts very capacious: for as he is a 


rational being, and moſtly employed in the functions of ſocial 
life, it would have been very inconvenient as well as unbe- 
coming for him to be too frequently employed in performing 


his excretions; ſo that, having this large reſervoir for his 


fxces alvinæ, he can retain them for a conſiderable time with- 
out trouble. 

The appendix vermiformis juſtly dk deſerves the name 
of an inięſtinum cecum in this ſubject, though in the human 
body it does nor and it has probably been from the largeneſs 
of this part, in this and ſome other animals, that the oldeſt 


anatomiſts came to reckon that ſmall appendicle in man one of 


the great guts. On its internal ſurface we obſerve a great 
number of mucous glands “. 


Vor. III. | U 25 8 - THE: 


* As all theſe throw out ſlime, their principal office would ſeem to 
be the procuring a ſufficient quantity of that matter for the purpoſes 
aboye mentioned. Still, however, there ſeems to be ſome unknown 
uſe for this organ in other animals; for the appendicula vermiformis 
in them is either of great ſize or of great length. In a rat, it is rather 
larger than the ftomach; in others, as ſwine, and ſome of the animals 
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The colon has no longitudinal ae : and conſequendy 
this gut is not purſued up in different bags or cells as the hu- 
man: nor does this inteſtine make any circular turn round the 
abdomen; but paſſes directly acroſs it to the top of the os ſa- 
crum, where it gets the name of rectum. 

At the the extremity of the intęſfinum rectum, or verge of the 
anus, there are found two bags or pouches, which contain a 


M1 
, 
, 
5 
- 
* 
\ 

* 
4 

4 
4 
oy, 

8 

1 
8 
e 
i ” 
1 * 

* 
\ "5 
? 1 
« 5 
8 
a} 
3 
© 
4 
* 


2s - RE AFC 
8 N — ä 9 
— — 1 — 
* — cles SW 1 N 
« K - - 1 5 n . s 
N —— = — 2 e 50 BA * —— * * „ rr 
* — — — * — ſw 
e Y  . <= KEW . g — >> 
„ pts 3-— ye n — * . bo IH. 2 rr . "3 l 2 
and ee, ene SER Cates ns OED "+ 3 26 
4 


pi Bet" 
« r uw thy Es 9, 
3 — — 


A * = 

—— ET” "= 
K 
TE 


„ 


moſt abominable fetid mucus of a yellow colour, for which I 
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i know no uſe, unleſs it ſerves to lubricate the ſtrained extremity 
0 of the rectum, and defend it againſt the afperity of the fæces, 
„ | or to ſeparate ſome liquor that might otherwiſe prove hurtful 
3 a to their bodies. There is nothing analogous to thoſe ſacs in 
Fs g ; the human ſubject, unleſs we reckon the mucilaginous glands 
$ that are found moſt frequent and largeſt about the lower part 
4 1 of the rectum. 

N 7 The meſentery is conſiderably longer than in the human 
: . body 3 that, in his horizontal ſituation, the inteſtines may reſt 
* 1 ſecurely on the ſoft cuſhion of the abdominal muſcles. The 
| bf fat is here diſpoſed in the fame Way, and for the ſame reaſon, 
4 as in the omentum. The interſtices between the fat are filled 
bt | with a fine membrane. Inſtead of a great number of glandulz 
Es vagæ to be found in the human meſentery, we find the glands 
I | * 1 in number, and thoſe are cloſely connected together; or 
1 there is only one large gland to be obſerved in the middle of 
Wet the meſentery of a dog, which, from its imagined reſemblance 
"hag to the pancreas and the name of its diſcoverers, is called pan- 
Wh creas Aſellii ; but the reſemblance, if there is any, depends 
9 I chiefly on the connection, the ſtructure being entirely differ- 
4 J em. The reaſon why this in man is as it were ſubdivided in- 
1 . Pf to 
[ 15 which live on vegetables, it has Jong convolutions, fo that the food 
3 muſt be lodged in it for a long time. Thus, probably, ſome change 
| TY takes place 1 in the food, which requires a conſiderable time to effectu- 
5 | ate, «ad, ONE unkaown to 8 may aniwer gh piety) purpoſes to. 
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pi many ſmaller ones, may poſſibly be, that as the outs of a 
human body are proportionally much longer than thoſe of this 


creature, it would have heen inconvenient to have gathered all 
the /aFeals primi generis into one place; whereas, by collecting 


a a few of theſe veſſels into a neighbouring gland, the ſame 


effect is procured much more eaſily. Whether the food in 
this animal needs leſs preparation in its paſſage through theſe 
glands, is a matter very much unknown to us; though it is 
certain that ſome changes really take place. 

The pancreas in man lies acroſs the abdomen, tied down by 


the peritonæum; but the capacity of this creature's abdomen 


* 


not allowing of that ſituation, it is diſpoſed more longitudi- 
nally, being tied to the duodenum, which it accompanies for 


ſome way. Its duct enters the duodenum about an inch and 


a half below the ductus communis. 

The ſpleen of this animal differs very much from ours both in 
figure and ſituation. It is much more oblong and thin, and 
lies more according to the length of the abdomen, like the 
panereas. ; Though the ſpleen of this creature is not firm- 


iy tied to the diaphragm (which was neceſſary in our erect. 


poſture to hinder it from falling downwards), yet by the ani- 
mal's prone poſition, its poſterior parts being rather higher 
than the anterior, it comes to be always contiguous to this 


muſcle, and is as effectually ſubjected to an alternate preſſure | 


from i its action as the human ſpleen is. 

The human ver has no fiſſures or diviſions, ankdh you 
pleaſe to reckon that ſmall one between the two pylæ, where 
the large veſſels enter : Whereas in a dog, and all other crea- 
tures that have a large flexion in their ipine, as lions, leo- 
pards, cats, &c. the liver and lungs are divided into a great 
many lobes by deep ſections, reaching the large blood-veſlels 
which in great motions of the back-bone may caſily ſhuffle 
over one another; and ſo are in much leſs danger of being 
corn or bruiſed, than if they were formed of one entire piece, 
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as we really ſee it is in horſes, cows, and ſuch creatures ag 
have their back-bone ſtiff and immoveable. There is here no 
ligamentum latum connecting the liver to the diaphragm, which 
in our ſituation was neceſſary to keep the viſcus in its place; 


Wöbereas in this creature, it naturally gravitates forwards, 


and by the horizontal poſition of the animal is in no danger of 
preſſing againſt the vena cava; the preventing of which is on- 
uſe generally aſſigned to this ligament in man. Had the liver of 
the dog been thus connected to the diaphragm, the reſpiration 
muſt neceſſarily have ſuffered ; for, as we ſhall ſee afterwards, | 
this muſcle is here moveable at the centre as well as at the 
ſides: But i in man the liver is fixed to the diaphragm, moſtly 
at its tendinous part; that is, where the pericardium is fixed 
to it on the other fide; ſo that it is in no danger of impeding 


| the reſpiration, being ſuſpended by the mediaſtinum and 


bones of the thorax. In conſequence of this viſcus being 
divided into fo many lobes, it follows, that the hephatic ducts 
cannot poſhbly join into one common trunk till they are quite 
out of the ſubſtance of the liver; becauſe a branch comes out 
from every lobe of the liver; all of which, by their union, 
form the hepatic duct: whence we are led to conclude, that 


che hepato- cyſtic ducts, mentioned by former authors, do not. 


exiſt. The gall-bladder itſelf is wanting in ſeveral animals, 
ſuch as the deer, the horſe, the aſs, & c.; but in place of it, 
in ſuch animals, the hepatic duct, at its beginning, is widen- 
ed into a reſervoir of conſiderable ſize, which may anſwer the 
ſame purpoſe in them that the gall-bladder does i in others. 
We come next, after having examined the chylopoietic viſ- 


cera, to' diſcourſe of thoſe organs that ſerve for the ſecretion . 
and excretion of urine. And firſt of the kidneys : Which in 


this animal are ſituated much in the ſame way as in the human 
ſubjeCt ; but have no fat on their inferior ſurface, where they 
face the abdomen, and are of a more globular form than the 
human. The reaſon of theſe differences will eaſily appear, 


if 
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if you compare their ſituation and poſture in this animal with 


. thoſe in a man who walks erect. They are placed in this ſub- 
ject in the, inferior part of the body, ſo are not ſubject to the 


preſſure. of the viſcera, which ſeems to be the principal cauſe 
of the fatneſs of thoſe organs in us, and perhaps may likewiſe 
be the cauſe of our being more ſubject to the {tone than other 
animals. Hence there is no need of any celular ſubſtance to 
ward off this prefſure where there would neceflariiy be fat col- 
lected; but the ſuperior part of their kidneys is ſomewhat 
covered with fat, leſt they ſhould ſuffer any compreſſion from 
the action of the ribs and ſpine. 

In the internal ſtructure there is ſtill a more conſiderable 


difference: For the papillz do not here fend out ſingle the ſe- 


veral gubuli uriniferi; but being all united, they hang down in 
form of a looſe pendulous flap in the middle of the pelvis, and 
form a kind of ſeptum medium; ſo that a dog has a pelvis 
formed within the ſubſtance of the kidney. The only thing 
that is properly analogous to a pelvis in man is that ſac or dila- 
tation of the ureters formed at the union of the duds urini- 
feri. The external part of the kidney of a dog ſomewhat re- 
ſembles one of the lobes of the kidney of a human foetus : but 
in a human adult the appearance is very different; becauſe in 
man, from the continual preſſure of the ſurrounding viſcera, the 


| lobes, (which in the foetus are quite diſtinct and ſeparated,) 


concrete, but the original cortical ſubſtance is ſtill preſerved 
in the internal parts of the kidney. The reaſon of theſe par- 


ticularities may probably be, that thi liquors of this animal, 
as of all thoſe of the carnivorous kind, being much more acrid 


thanthoſeof ſuch as live on vegetable food, its urine mult incline 


much to an alkalefcency, as indeed the ſmell and taſte of that 


liquor in dogs, cats, leopards, &c. evidently ſhew, being fetid 


and pungent, and therefore not convenient to be long retamed 
in the body. For this end it was proper, that the ſecerning 
organs ſhould have as little impediment as poſſible by preſſure, 
„„ &c. 
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Kc. in the performing thei functions; and for that deſign the 
mechaniſm of their kidneys ſeems to be excellently adapted: 
We have moſt elegant pictures in Euſtachius of the kidneys of 
brutes, delineated as ſuch, with a view to ſhew Veſalius's er- 
For in painting and deſcribing them for the human. 

The glandulæ or capſule atrabiliarie are thicker and rounder 
than the human, for the ſame reaſon as the kidneys. 

The wreters are more muſcular than the human, becauſe of 
the unfavourable paſſage the urine has through them; they en- 
ter the bladder near its fundus. 

The bladder of urine differs confiderably from the human; 
and firſt in its form, which is pretty much pyramidal or pyri- 
form. This ſhape of the dog's bladder is likewiſe common to 
all quadrupeds, except the ape and thoſe of an erect poſture. 
In men it is by no means pyriform, but has a large ſac at its 
poſterior and inferior part ; this form. depends entirely on the 
Urine gravitating in our erect poſture to its bottom, which it 


will endeayour to protrude; ; but as it cannot yeild before, be- 


ing contiguous to the os pubis, it will naturally ſtretch out 
where there i is the leaſt reſiſtance, that is, at the poſterior and 


lateral parts; and were it not for this ſac, we could not ſo 


readily come at the bladder to extract the ſtone either by che 
leſſer or lateral operation of lithotomy. Moſt anatomiſts have 
delineated this wrong; ſo much, that I know of none wno 
have juſtly painted i it, excepting Mr Cow per i in his A. 2 
and Mr Butty. It has certainly been from obſerving it in 
brutes and young children, that chey have been led into this 
miſtake. The ſame cauſe, viz. the gravity of the urine, makes 


the bladder of a different form in brutes: In their Horizontal | 
poſition the Cervix, from which the urethra is continued, is 
higher than its fundus; the urine muſt therefore diſtend and 
; dilate the moſt dependin g part by its weight. 

As to its connection, it is faſtened to the abdominal. muſcles 


by ? pr oceſs of the peritoneum, aud that membrane is extend- 
ca 


= My — 


of lithotomy can be performed without hazard of opening the 


ſtrongly to contract, and fo to diſcharge its contents, though 


mulus is one of the principal cauſes of the excretion of urine, 
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ed quite over it: whereas in us its ſuperior and poſterior parts 
are only covered by it : hence in man alone the high operation 


cavity of the abdomen. Had the peritoneum been ſpread over 
the bladder in its whole extent, the weight of the viſcera in 
our erect poſture would have ſo borne upon it, that they would 
not have allowed any conſiderable quantity of urine to be col- 
lected there; but we mult have been obliged to diſcharge its 
contents too frequently to be conſiſtent with the functions of 
ſocial life : Whereas, by means of the peritoneum, the urine 
is now collected in ſuſſicient quantity, the viſcera not gravi- 
tating this way. 

We may take it for a general rule, that thoſe creatures that 
feed upon animal food have their bladder more muſcular and 
conſiderably ſtronger, and leſs capacious, than thoſe that live 
on vegetables, ſuch as horſes, cows, ſwine, &c. whoſe blad- 
der of urine 1s perfectly membraneous, and very large. This 1s 
wiſely apapted to the nature of their food : For in theſe firſt, 
as all their juices are more acrid, fo in 8 particular manner 
their urine becomes exalted ; which, as its remora might be 
of very ill conſequence, muſt neceſſarily be quickly expelled. 
This is chiefly effected by its ſtimulating this viſcus more 


the irritation! does not altogether depend upon the ſtretching, 
but likewiſe ariſes from the quality of the liquor. That a ſti- 
we learn from the common ſaline diuretic medicines that are 
given, which are diſſolved into the ſerum of the blood, and, 
carried down by the kidneys to the bladder: The ſame ap- 
pears likewiſe from the application of cantharides : or, with- 
out any of theſe, when the parts are made more ſenſible, as 
in an excoriation of the bladder, there is a frequent deſire to 
make water. Accordingly we find theſe animals evacuate their 
»rige much more Sequently than man, or any other creature 
that 
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that lives on vegetable food. And if theſe creatures, whoſe 


(fluids have already a tendency to putrefaction, are expoſed to 


heat or hunger, the liquids muſt for a conſiderable time uu- 
dergo the actions of the containing veſſels, and frequently per- 


form the courſe or the circulation, without any new ſupplies 


of food ; by which the fluids becoming more and more acrid, 
the creature is apt to fall into feveriſn and putrid diſeaſes : 


And in fac, we find that fatal and melancholy diſtemper the 


rabies canina, vulpina, & c. frequent in theſe animals; where- 
as thoſe that feed on vegetable food feklom or never contr act 
theſe diſeaſes but by infection. 

Their ſpermatic veſſels are within the peritoneum, which is 
ſpread over them, and from which they have a membrane like 
a mefentery ; ſo that they hang looſe and pendulous in the 
abdomen : whereas, in us, they are contained in the cellular 
part of the peritoneum, which is tenſely ſtretched over them. 
At their paſſage out of the lower belly, there appears a plain 
perforation, or holes; hence the adult quadruped, in this re- 
ipect, reſembles the human foetus. And from obſerving this 
in quadrupeds, has ariſen the falſe notion of herma or rupture 
among authors. T is opening, which leads down to the tet- 
ucle, is of no diſadvantage to them, but evidently would have 
been to us; for, from the weight of our viſcera continually 
gravitating upon theſe holes, we muſt have perpetually le- 
boured under enteroceles, which they are in no hazard of; 
as in them chis paſſage is at the higheſt part of their belly, and, 
in their horizontal poſture, the viſcera cannot bear upon it: 


And, to prevent even the ſmalleſt hazard, there is a looſe 


pendulous ſemilunar flap of fat: which ſerves two uſes, as it 
both hinders the inteſtines from getting into the paſlage, and 


alſo the courſe of the fluids from being ſtopped in the veſſels 


which is ſecure to us by the cellular ſubſtance and tenſe pe- 


ritoneum : And1 it may be worth wa to obſerve, that this 
f | proceb 
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roceſs remains almoſt unaltered, even after this animal has 
La nearly exhauſted of fat. 

There is next a paſſage quite down into the cavity, where 
the teſticles lie. Had the fame ſtructure obtained in man, 
by the conſtant drilling down of the liquor which is ſecerned 
for the lubricating of the guts, we ſhould always have labour- 
ed under an hydrocele; but their poſture ſecures them from 
any hazard of this kind. Indeed, very fat lap-dogs, who con- 
ſequently have an overgrown en are fometimes trou- 
bled with an epiplocele. 

The ſcrotum is ſhorter and not ſo pendelt as the human 
in all the dog kind that want the vefcule ſeminales, that the 
ſeed at each copulation might the ſooner be brought from the 
teſtes, thus in ſome meaſure ſupplying the place of the veſicu- 
le ſeminalet; for the courfe of the ſeed through. the vaſa defe- 
rentia is thus ſhortened, by placing the ſecerning veſſels nearer 
the excretary organs *®, The want of vgſculæ ſeminales at the 
ſame time explains the reaſon why this creature is ſo tedious 
in copulation. But why theſe bodies are abſent in the dog 
kind more than 1 in other e is a a circumſtance we know 


nothing of. 
The ſtructure of the iflcle 18 Mien the ſame with the hu- 


man as are likewiſe the corpus pyramidale, varicoſum, or pampi- 


niforme, and the epididymis or excretory veſſel of the teſticle. 
The vaſa deferentia enter the abdomen where the blood-veflels 


come out; and paſſing along the upper part of the bladder, 


are inſerted a little below the bulbous pait of the urethra. 
The præputium has two muſcles fixed to it; one that a- 
riſes from the ſphincter ani, and is inſerted all along the penis; 
and this is called retractor præputii: But the other, whoſe of- 
fice is directly contrary to this, is cutaneous; and ſeems to 
VoL. ue e 15 - 7: 260 


* + Perhaps i its paſſage is likewiſe quickened by the muſcular power 
2: the vaſa deferentia, which is ſtronger in this creature than in man. 
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uation of their 9 only ſeparated from i it by a ſmall ring 
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take its origin from the muſcles of the abdomen, or rather ta 
be a production of their tunica carnoſa, The corpora caverneſa 
rife much in the ſame way as the human : but theſe ſoon ter- 
minate; and the reſt is ſupplied by a triangular bone, in the 
| inferior part of which there is a grooye excavated for lodging 
the urethra. There are upon the penis two protuberaut bul- 


| bous fleſhy ſubſtances, reſembling the glans penis in man, at 
the back of which are two veins, which, by the erectores penis 


and other parts, are compreſſed in the time of coition; and 
the circulation being ſtopped, the blood diſtends the large ca- 
vernous bodies. After the penis is thus ſwelled, the vagina, 
by its contraction and ſwelling of its corpus cavernoſum, 
which is conſiderably greater than in other animals, grips it 
. cloſely ; and ſo the male is kept in action ſome time contrary 
to his will, till an opportunity be given for bringing a quantity 
of ſeed ſufficient to impregnate the female: and thus, by that 


or gaſmus * veneris of the female organs, the want of the weſ eule 


ſeminales are in ſome meaſure ſupplied. But as it would be a 
very uneaſy poſture for the dog to ſupport himſelf ſolely upon 
his hinder feet, and for the bitch to ſupport | the weight of the 


dog for ſo long a time; therefore, as ſoon as the bulbous bo- 


dies are ſufficiently filled, he gets off and turns averſe” to her. 
Had, then, the penis been pliable as in other animals, the 
urethra muſt of neceſlity have been compreſſed by this twiſt- 
ing, and conſequently the courſe of the feed intercepted ; but 
this 1s wiſely provided againſt by the urethra's being formed in 
the hollow of the bone. After the emiſſion of the ſeed, the 
parts turn flaccid, the circulation i is reſtored, and the bulbous 
parts can be eaſily extracted. | ; 

The prgſtata ſeems here divided i into two, which are propor- 
tionally larger than the human, and afford a greater quantity 
of that liquid. 

The uterus of multiparous animals 3 is little elſe but a conti- 


O1 


i 7 ah 
. 
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or valve. From the uterus two long canals mount upon the, 
Joins, in which the fetuſes are lodged : theſe are divided i into 
different ſacs, wb ich are ſtrongly conſtricted between each fœ - 
tus; yet theſe coarctations give way in the time of birth. From 
theſe go out the rubæ Fallepiane, ſo that the ovaria come to 
jodge near the kidneys. | 

We ought next to examine the ſtruCture 55 the thorax and 
its contents. But firſt it may not be amiſs to remark of the 
diaphragm in its natural ſituation, that it is in general more 
looſe and free than the human; which is owing to its connec- 
tion with the neighbouring parts in a different manner from 
ours. The human diaphragm is connected to the pericardium; 
which again, by the intervention of the mediaſtinum, is tied 
to the ſternum, ſpine, &c. but here there is ſome diſtance be · 
tween the diaphragm and pericardium. We obſerve further, 
that its middle part is much more moveable, and the tendi- 
nous parts not ſo large. And indeed it was neceſſary their 
diaphragm ſhould be ſome-what looſe, they making more uſe 
of it in difficult reſpiration than man. This we may obſerve 
by the ſtrong heaving of the flanks of an horſe or dog when 
out of breath; which correſponds to the riſing of the ribs 
in us. 

The 1 and ſituation of the mamme vary as they 
bear one or more young. Thoſe of the uniparous kind have 
them placed between the poſterior extremities, which in them 


is the higheſt part of their bodies, whereby their young get at 


them without the inconvenience of kneeling : Nevertheleſs, 
when the creatures are of no great ſize, and their breaſt large 
as in ſheep, the young ones are obliged to take this poſture. 
In multiparous animals, they muſt have a great number of nip- 
ples, that their ſeveral young ones may have room at the ſame 
time, and ;theſe are diſpoſed over both thorax and abdomen; 
ind the creatures generally lie down when the young are to be 
ſuckled, that they may give them the moſt fayourable ſitua- 
53 „ 
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tion. From this it does not appear to be from any particular 
fitnéſs of the veſſels at certain places for giving a proper 
nouriſhment to the child, that the breaſts are ſo placed in 
women as we find them, but really from that ſituation being 
the moſt convenient both for mother and infant. | 

"The fernum is very narrow, and conſiſts of a great number 

g of ſmall bones, moveable every way; which always happens 
in creatures that have a great mobility i in their ſpine. The 

ribs are  ſtraighter, and by no means ſo convex as the human; 
whereby in refpiration the motion forward will very little en- 
large their thorax, which is compenſated by the greater mobi- 
lity of their diaphragm ; ſo our thorax is principally enlarged 
according to its breadth and depth, and theirs according to its 
length.” The want of clavicles, and the conſequent falling in 
of the anterior extremities upon the cheſt, may contribute | 
ſomewhat to the ſtraitneſs of * ribs. 

The , nediaſtinum in this creature is pretty broad. The pe- 
ricardium is not here contiguous to the diaphragm, but there 
is an inch of diſtance between them, in which place the ſmall 
lobe of the lungs lodges; ; and by this means the liver, &c. in 
this animal, though continually preſſing upon the diaphragm, 
Ban cannot diſturb the heart's motion. 

The heart is ſituated with its point thine directly down- 
| with; according to the creiture”s poſture, and is but very. lit- 
tle inclined to the left fide. | Its point is much ſharper, and its 
ſhape more conoidal, than the human. Here the names of 
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rigbt and kft ventricles are proper enough, though not ſo in 
the human; which ought rather to be called anterior and pe. 

- terior, or ſuperior and inferior. The animal has the vena cava 
of a conſiderable length within the thorax, having near the 
Whole length of the heart to run over ere it gets at the Sinus Lo- 
be, dexter; In men it enters the pericaridium as ſoon as 
4 Tt pierces. the diaphragm, which is firmly attached to it, and 
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the human ſubject, by the oblique ſituation of the heart is al- 
moſt contiguous to the diaphragm : and by this we diſcover, 
that ſeveral authors have taken their delineations of the human | 
heart from brutes; which is eaſily detected by the ſhape and 


ſituation of the heart, and long vena cava, within the thorax. 


This was one of the faults of the curious wax-work that was 


 ſhewn at London and Paris, which was plainly taken from a 


COW. 

This fituation of the heart of the creature agrees beſt with 
the ſhape of its thorax, which is lower than the abdomen. 

The egreſs of the large blood-veſſels from the heart is ſome- 
what different from the human : For here the right ſubclavian 
comes off firſt ; and as a large trunk runs ſome way upwards 
before it gives off the left carotid, and ſplits into the carotid 
and ſubclavian of the right ſide, then the left ſubclavian is ſent 
off. So that, neither here, properly ſpeaking, is there an aorta 


aſcendens more than in the human; but this name has probably 


been impoſed upon it from obſerving this in a cow, where in- * 
deed there is an aſcending and deſcending aorta. 

From this ſpeciality of the diſtribution of the veſſels of the 
right fide, which happens, though not in ſo great a degree, 
in the human ſubject, we may perhaps in ſome meaſure ac- 
count for the general greater ſtrength, readinefs, or facility of 
motion, which is obſervable in the right arm. T believe, up- 
on meaſuring the ſides of the veſſels, the ſurface of the unit- 
ed trunk of the right ſubclavian and carotid is leſs than 
that of the left ſubclavian and carotid, as they are feparated. 
If fo, - the reſiſtance to the blood mult be leſs in that common 
trunk than in the left ſubclavian and carotid : But if the reſiſt- 
ance be ſmaller, the abſolute force with which the blood is 
ſent from the heart being equal, there muſt neceſſarily be a 
greater quantity of blood ſent through them in a given time; 
and as the ſtrength of the muſcles is ceteris paribus, as the 


quantity of blood ſent into Mane in «gi time, thoſe of the. 


right 
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right arm will be ſtronger than thoſe of the left. Now l 
dren, being conſcious of this ſuperior ſtrength, uſe the right up- 
on all occaſions ; arid thus from uſe comes that great difference 
which 1 is ſo obſervable. That this is a ſufficient cauſe, ſeems 
evident from fact; for what a difference is there between the 
right and the left arm of one who has played much at tennis? 
View but the arms or a blackſmith and legs of a footman, and 
you will ſoon be convinced of this effect arifng from uſing 
them. But if by any accident the right arm is kept from action 
for ſome time, the other from being uſed gets the better; and 
thoſe people are left-handed : For it is not to be imagined, 
that the ſmall odds in the original formation of the veſſels 
ſhould be ſufficient to reſiſt the effect of uſe and habit, (inſtan- 
ces of the contrary occur every day); it is enough for our 
preſent argument, that where no means are uſed to oppoſe it, 
the odds are ſufficient to determine the choice in favour of the 
right. Now becauſe it is natural to begin with the leg cor- 
reſponding to the hand we have moſt power of, this is what 
giyes alſo a ſuperiority to the right leg. | 
This difference is not peculiar to man, but is {till more ob- 
ſervable in thoſe creatures in whom the ſame mechaniſm 
obtains in a greater degree. Obſerve à dog at a trot, 
how he bears forward with his right ſide; or look at him 
When ſcraping up any thing, and you will prefently fee that 
he uſes his right much oftener than he does his left foot: 
Something analogous to this may be obſerved in horſes *. 
a a . 1 The- 
* It has been the opinion of ſame anatomiſts, that left-handed 
people, as well as thoſe di: tinguithed by the name of Ambidexter, 
(Who uſe both hands premiſcuouſly), have the two carotid and ſub- 
clavian arteries coming of in fourdiftin& trunks from the arch of the 
aorta; but no appearance of this kind has ever been obſerved in ſuch 
bodies as have bcen exammed for this purpoſe; though indeed theſe 
have been but few, and. more erpenieder might throw greater on on : ; 
the * 
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The e of this creature is proportionally 3 larger 


than ours: whereas the glandula thyroidea is much leſs, and is 


divided into two diſtinct parts, or there are two ſeparate 


glands ; which is not the caſe in man. The reaſon of this 


difference is unknown, as is likewiſe the uſe of the gland it- 
ſelf. It is generally remarked, that theſe two glands do thus 
ſupply the place of each other; that is, in ſuch animals as 
have a large thymus, the glandula thyroidea is ſmaller, and 
vice verſa.” Hence we are naturally led to aſcribe the fame uſe 
to both, viz. the ſeparation of a thin lymph for diluting the 
chyle in the thoracic duct before it be paured into the blood; 
then if we conſider the different formation of the thorax in 
both, we ſhall readily account for the variety in the bulk of 
theſe two glands. Reſpiration being chiefly performed in 
man by the widening of the cheſt, the lungs at every inſpira- 
tion muſt preſs upon the thymus, and conſequently diminiſh 
it: but the diaphragm yielding more in the. dogs inſpiration, 
this gland is not ſo much preſſed by the lungs, and fo will be 
larger; and hence the glandula thyroidea will be proportion- 
ally leſs. Again, from the poſture of this creature, we ſhall 
ſce that it was much more convenient for a dog to have the 
moſt part of the diluting lymph ſupplied by the thymus, ſince 


the neck being frequently in a deſcending poſture, the lymph 


of the thyroid gland would have a very diſadvantageous courſe 


to get to the thoracic duct: whereas in the human body, the 


thymus is really below the lacteal canal, where it makes its 
curvature before it opens into the ſubclavian ; and conſequent- 


ly there is a necaſſity of a conſiderable ſhare of the diluting 


liquor being furniſhed by the thyroid gland, which is ſituated 


much higher; ſo that its pb has the advantage of a ants | 


pendicular deſcent. 

We may here obſer ve, that the thoracic 4 in a dog has no 
curvature before it enters the ſubclavian vein, the horizon 
jl poſition of this animal allowing a favourable courſe” to 

| the 
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the chyle, Sean that turn to force its paſſage inta 
the blood. It may likewiſe be obſerved, that ſuch animals as 
walk horizon tally, have the valves of the thoracic duct fewer | 
in number than others. The horſe haz only a ſingle pair; 
| while, on the contrary, the ape reſembles man in having ſeve- 
ral valves. Thus the lymph i is not only forwarded i in its paſ- 
ſage, but the weight of the column is diminiſhed. | 
The lungs of this creature are divided into more numerous 
lobes, and deeper, than they are in man, for the ſame reaſon as 
the liver. The left ſide of the thorax in this animal bears a 
greater proportion to the right than in man; the one being 
nearly as three to two, the other as four to three. 

In quadrupeds, as well as in man, the lungs are cloſely ap- 
plied to the containing parts; — this has been denied 
| by ſome authors. 

Me conſider it as a general rule, that all quadrupeds, as 
having occaſion to gather their food from the ground, are pro- 
vided with longer necks than man: but as a long neck not on- 
ly gives the advantage of too long à lever to the weight of the 
head, but alſo, when the animal is gathering his food, makes 
the brain in danger being oppreſſed with too great a quantity 

of blood, by the liquor i in theſe arteries haying the advantage 
of a deſcent, while that in the veins muſt remount a conſider- 
able way contrary to its own gravity; it was therefore neceſſary 
that a part 'of the length of the neck ſhould be ſupplied by the 
length of the jaws. Thus we ſee horſes, cows, &c. who 
have no occaſion for opening their mouths very wide, yet have 
long jaws. Bull-dogs indeed, and ſuch animals as have occa- 
_ Gon for very ſtrong jaws, muſt of neceſlity have them ſhort; 
| becauſe theilonger they are, the reſiſtance to be overcome acts 
with a longer lever. Another exception to this general rule, 
is, ſuch animals are furniſhed with ſomething analogous to 
hands to convey their food to their mouths, as cats, apes, &c- 


"The teeth of this creature plainly ſhew i it to be of the carniro- 
„ N 2 | F Eq rovs 


1 
S 


tous kind; for there are none of them made for grinding the 
food, but only for teating and dividing it. It has fix remark- 
able ſharp teeth befote, and two very long tuſks behind; both 


_ of which the ruminating animals want. Theſe are evidently - 


calculated for laying very firm hold of ſubſtances, and tearing 
them to pieces; and the vaſt ſtrength of the muſcles inſerted 


into the lower jaw, aſſiſts greatly in this action; while the mo- 


lares have ſharp cutting edges, calculated for cutting fleſh, and 
breaking the hardeſt bones. 
Even its poſterior teeth are not formed with rough broad 


| ſurfaces as ours are; but are made conſiderably ſharper, and 
paſs over one another when the mouth is ſhut, that ſo they 


may take the firmer hold of whatever comes between them. 
The tongue, in conſequence of the length of the jaws, is 
much longer than ours; and as this creature feeds with his 
head in a depending poſture, the bolus would always be in 
danger of falling out of the mouth, were it not for ſeveral pro- 


minences or papillz placed moſtly at the root of the tongue, 


and crooked backwards in ſuch a manner, as to allow any thing 
to paſs eaſily down to the jaws, but to hinder its return. By 


the papillz alſo the ſurface of the tongue is increaſed, and a 


ſtronger impreſſion is made on the fenſation of taſte. In ſome 
animals who feed on liviag creatures, theſe tenter-hooks are 


| ſtill more conſpicuous; as in ſeveral large fiſhes, where they 


are almoſt as large as their teeth in the forepart of their mouth, 


_ and nearly as firm and ſtrong. 


When we open the mouth, we ſee the amygdalz very pro- 
minent in the poſterior part of it; ſo that it would appear at 
firſt view, that theſe were inconveniently placed, as being con- 
tinually expoſed to injuries from the hard ſubſtances this crea- 


ture ſwallows: bat upon a more narrow ſcrutiny, we find this 


inconvenience provided againſt by two membranous capſulæ, 
into which the amygdalæ, when preſſed can eſcape, and re- 


move themſelves from ſuch injuries. 


Vor. III. „ e 3 
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Abe be pendulum palati is in this creature conſiderably 
| longer than in man, to prevent the food from getting into his 
noſe; which would happen more frequently in this animaÞ 
than i in man, becauſe of its ſituation while feeding. | 

In this ſubject, as well as in other quadrupeds, there is no 
woula ; but then the eprglottis, when preſſed down, covers the 
whole rima entirely, and naturally continues fo : there is there- 
fore a ligament, or rather muſcle, that comes ſrom the os hy- 
oides and root of the tongue, that is inſerted into that part of 
the epiglottis where it 1s articulated with the cricoid cartilage, 
which ſerves to raiſe it ſrom the rima, though not ſo ſtrongly 
but that it may with a ſmall force be clapped down again. 

It may again be aſked, however, Why the uvula is wanting 
here, and not in man? This ſeems to be, that quadrupeds, who 
ſwallow their food in an horizontal ſituation, have no occaſion 
far an uvula, though it is ee in man on account of his 
erect ſituation. 

In the upper part of the pharynx, behind the jocks carti- 
lage, there is a conſiderable gland to be found, which ſerves 
not only for the ſeparation of a mucous liquor to lubricate the 

bolus as it paſſes this way, but alſo to ſupply the place of a 
valve, to hinder the food from regurgitating into the mouth, 
which it would be apt to do by reaſon of the deſcending ſitua- 
tion of the creature's head. In man, this muſele of the epi- 
glottis is wanting, its place being ſupplied by the elaſticity of 
che cartilage. 

The ſephagus is formed nearly in the ſame way as the 
human. Authors indeed generally alledge, that quadrupeds 
have their gullet compoſed of a double row of ſpiral fibres 
decuſſating one another; but this is peculiar to ruminating 
animals, who have occaſion for ſuch a decuſſation of fibres. 
The action of theſe may calily be obſerved in a cow chewing 


her cud. 
The 


— 


5 
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The ne is generally longer than in man, and its external 
paſſage much narrower. The internal ſtructure is alſo better 
adapted for an acute ſmelling, having a larger convoluted 
ſurface on which the membrana . ſcheideriana is ſpread; 
and this is to be obſerved in moſt quadrupeds, who 
have the oſſa ſpongioſa commonly large, and theſe too divided 
into a great number of exceflively ſine-thin-lamellzz. The ſen- 


ſibility ſeems to be encreaſed in proportion to the ſurface; and 


this will alſo be found to take place in all the other ſenſes. 
The elephant, which has a head large in proportion to 
its body, has the greateſt part of it taken up with the cavity 
of the noſe and frontal ſinuſes; which laſt extend almoſt 
over their whole head, and leave but a ſmall cavity for their 
brains. A very mice ſenſe of ſmelling was not ſo abſolutely 
neceſſary for man, who has judgment and experience to direct 
him in the choice of his food ; whereas brutes, who have 
only their ſenſes, muſt of neceſſity have theſe acute; ſome 
having one ſenſe in greater perfection than. others, according 
to their different way of iſe. We not only conclude a priori 
from the large expanded membrana {cheideriana, that their ſenſe 
of ſmelling is very acute, but we find it ſo by cows and horſes 
diſtinguiſhing ſo readily between noxious and wholeſome 
herbs, which they do principally by this ſenſe. 

The external ear in different quadrupeds is differently fram- 
ed, but always calculated to the creature's manner of life. In 


| ſhape it commonly reſembles the oblique ſection of a cone 


from near the apex to the baſis. Hares, and ſuch other ani- 
mals as are daily expoſed to inſults from beaſts of prey, have 
large ears directed backwards, their eyes warning them of any 
danger before; rapacious animals, on the other hand, have 


their ears placed direQly forwards, as we ſee in the lion, cat, 


&c. The flow hounds, and other animals that are deſigned 


to hear moſt diſtinctly the ſounds coming from below, have 


their ears hanging downwards; or their ears are flexible, be- 
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cauſe they move their head for the moſt part with — dit- 
ficulty than man. Man again, who muſt equally hear ſounds 
coming from all quarters, but efpecially ſuch as are fent from 
about his own height, has his external ear placed in a vertical 
manner, ſomewhat turned forward. In ſhort, wherever we 
ſee a ſpeciality in the make of this organ in any creature, we 
ſhall, with very little reflection, diſcover this form to be more 
convenient for that creature than another. The animal alſo - 
has the power of directing the cone of the ear to the ſonorous 
body without moving the head. There are ſome differences 
to be obſerved in the ſtructure of the internal ear in different 
animals; but we know ſo very little of the uſe of the particu» 
lar parts of that organ in the human ſubject, that it is alto- 
gether impoſſible to age reaſons for theſe variations in other 
creatures. | 

All quadrupeds have at the internal canthus of the eye a 
ſtrong firm membrane with a cartilaginous edge, which may 
be made to cover ſome part of their eye; and this is greater or 
leſs in different animals as their eyes are more or leſs expoſed 
to dangers in ſearching after their food. This  membrana nic- 
titans, as it is called, is not very large in this animal. Cows 
and horſes have it ſo large as to cover one half of the eye 
like a curtain, and at the fame time it is tranſparant enough to 
allow abundance of the rays of light to paſs. through it. Fiſhes 
have a cuticle always over their eyes, as they are ever in 
danger in that inconſtant element, the water. In this then we 
may alſo. obſerve a fort of gradation. 

All quadrupeds have a ſeventh muſcle belonging to the eye, 
called /wſpen/orizs. It turrounds almoſt the whole optic nerve, 
and is fixed into the ſclerotic coat as the others are. Its uſe 
is to ſuſtain the weight of the globe of the eye, and prevent 
the optic nerve from being too much ſtretched, without ob- 
liging the four ſtraight muſcles to be in a continual contrac- 


Hon which would be inconvenient: at the ſame time this 
muſcle 
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muſcle may be brought to aſſiſt any of the other four, by 


cauſing one particular portion of it to act at a time. 

The next thing to be remarked 1s the figure of the pap 
which is different in different animals, but always exactly ac- 
commodated to the creature's way of life, as well as to the 
different fpecies of objects that are viewed. Man has it cir- 
cular, for obvious reaſons : an ox has it oval, with the longeſt 
diameter placed tranſverſely, to take in a larger view of his 
food: cats, again, have theirs likewiſe oval, but the longeſt 
diameter placed perpendicularly ; they can either exclude a 
bright light altogether, or admit only as much as is neceſſary. 
The pupil of different animals varies in wideneſs, according as 
the internal organs of viſion are more or leſs acute: Thus 
cats and owls, who ſeek their prey in the night, or in dark 
places, (and conſequently muſt have their eyes ſo formed as 
that a few rays of light may make a lively impreſſion on the 
retina), have their pupils in the day-time contracted into 2 
very narrow ſpace, as a great number of rays would oppreſs 
their nice organs; while in the night, or where the light 1s 
faint, they open the pupil, and very fuily admit the rays. In 
the fame way, when the retina is inflamed, a great number of 
rays of light would occafion a painful ſenſation; therefore the 
pupil is contracted : on the contrary, in dying people, or in a 
beginning amaurofis, it is generally dilated, as the eyes on ſuch 
occaſions are very diflicuitly affected, and as it were inſenſible. 

The poſterior part of the choroid coat, which is called u- 
fetum, is of different colours in different creatures. For oxen, 
teeding moſtly on graſs, have this membrane of a green co- 
lour, that it may reflect upon the retina all the rays of light 
which come from the objects of that colour, while other rays 


are abſorbed: Thus the animal fees its food better than it 


does other objects. Cats and owls have their tapetum of 2 


whitiſh colour; and for the ſame reaſons have the pupil very 


en and their organs of viſion acute: — we ſhall fad, 
that 
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that all animals fon more or leſs diſtinctiy in the dark, accord - 
ing as their tapetum approaches nearer to white or black co- 
Jour. Thus dogs, who have it of a greyiſſi colour, diſtinguiſſi ob- 
jects better in the night than man, whoſe tapetum is dark brown, 
and who, I believe, ſees worſt in the dark of any creature; it 
being originally deſigned that he ſhould reſt from all kinds of 
employment in the night-time. The difference then of the 
colour of the tapetum, as indeed the fabric of any other part 
in different creatures, always depends on ſome particular ad- 
vantage accruing to the animal in its peculiar manner of life 
From this ſingularity. | 
We ſhall now proceed to the BRAIN, which we remark in 
the firſt place is proportionally much ſmaller in all quadrupeds 
than the human ; but, as in man, it is divided into cerebrum 
and cerebellum, and theſe two parts bear nearly the ſame pro- 
portion to one another as in us. There was no ſuch occaſion 
for ſo great a quantity of brain in thoſe animals as in man: 
fince in them all its energy is employed in their progreſſion, 
while man has a great waite of ſpirits in the exerciſe of his 
reaſon and intellectual faculties. And beſides all this, a great 
| bulky brain would be inconvenient to theſe creatures, in ſo far 
as it would add conſiderably to the weight of the head; which 
having the advantage of a long lever to act with, would require 
a much greater force to ſupport it than it now does; for the 
heads of the greateſt part of quadrupeds are not near fo heavy 
as they would at firſt ſight ſeem to be, from the ſinus frontales 
being produced a great way upwards to 1 the organs 
of ſmelling. 

The pits in the anterior part of their ſkulls are much more 
conſpicuous than in the human cranium; which may be occa- 
ſioned by the depending poſture of theſe creatures heads while 
they gather their food: the brain at this time gravitating much 
on the bones while they are as yet ſoft, will gradually make 


impreſſions upon them at theſe | where it riſes into emi- 
Sl nences 
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nences. This is went in man moſtly by his erect pok- 
ture. 

'The falx 1s not near ſo large in quadrupeds as in man, as 
they have little occaſion to lie on either ſide, and the two he- 
miſpheres of the brain are in a great meaſure hindered from 
juſtling againſt one another in violent motions, by the brain's 


inſinuating itſelf into the above-mentioned pits. 


The ſecond proceſs of the dura mater, or tentorium cerebelli 
ſuper-expanſum, is conſiderably thicker and ſtronger in moſt 
quadrupeds than'in man; eſpecially in ſuch of them as are very 
ſwift of foot, as hares and rabbits, and that moſt when they are 
od. This membrane is generally oflified, or we find the place 
of it ſupplied by a bone, that it may the more effectually keep 
of the ſuperincumbent brain from the cerebellum in their ra- 
pid motions, which otherwiſe would be of bad conſequence. 

The olfactory nerves are very large, and juſtly deſerve the 
name of proce/ſius mamillares, They are hollow, and conſiſt of 
a medullary and cineritious ſubſtance, and at firſt fight appear 
to be the anterior ventricles of the brain produced; but in man 
they are fmall, and without any diſcernible cavity. The rea- 


ſon of this is fuliciently evident, if we conſider how this ani- 


mal's head 1s fituated ; for the lymph continually gravitating 
upon the inferior part of the ventricles, may thus elongate 
and produce them; but from this very inferior part the ol- 
factory nerves riſe, and are fent immediately through the os 
ethmoides into the noſe. Hence the antients, thinking they 
were continued hollow into the noſe, believed they were the 
emunctories of the brain. In the brain of ſheep, which, by 
its firm texture is the beſt ſubject of any for ſearching into the 
ſtructure of this part, we evidently fee, that the name of the 
hgmaid cavity was very properly applied by the antients to the 
lateral ventricles of the brain; which are really of a greater 
extent than they are ordinarily painted by the anatomiſts, 
teaching farther backwards, and forwards again under the 

| ſubſtance 
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360 COMPARATIVE ANATOMY. 
fubſtance of the brain. The cortical and medullary parts, 35 
well as the corpus calloſum, are ſimilar to thoſe parts in man. 
The natet and reer deſerve this name much better here than 
in the human body, with reſpect to each other. They are 
larger in the quadruped; and hence we perceive that there is 
no great reaſon for aſcribing the different operations to any 
particular ſize or ſhape of theſe parts. They are here alſo of 
different colours: the nates being of the colour of the cortical, 
and the tees of the medullary ſubſtance of the brain; where- 
as in man they are both of one colour. The reaſon of theſe 
differences, and others of the like nature to be met with, I 
ſhall not pretend to determine; for we have hitherto fuch an 
imperfect knowledge of the brain itſelf, that we are entirely 
Ignorant of the various uſes of its different parts. We may in 
general conclude, thar the varying in one animal from what 
It is in another, it fitted to the creature s particular way of li- 
ving. 5 
The rete i Galen, ſituated on each fide of the ſella tur- 
vica, about which there has been ſo much diſpute, is very re- 
markable in moſt quadrupeds. This plexus of veſſels is nothing 
elſe than a continuation ot f the internal carotid arteries, which, 
entering the ſkull, divide into avaſt number of minute branches 
running along the fide of the ſella turcica, and, uniting after- 
wards, are ſpent on the brain in the common way. Galen 
ſeems with juſtice to ſuppoſe, that this plexus of veſſels ſerves 
for checking the impetuoſity of the blood deſtined for the brain, 
The ſtructure of the brain differing but very little in all quad- 
repeds, it will be needleſs to examine it in any other. 


om. os Os . — 


The MUSCLES of a DOG. 


INN the following deſcription, it is not intended to give a com- 
plete account of the dog, but only of the particulars where: 


in the muſcles differ from thoſe of the human ſpecies ; at the 
| | ſame 
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ſame time that care has been taken to make their names agree 
as near as poſſible with thoſe of modern authors. 
It is alſo to be underſtood, that thoſe muſcles concerning 
which nothing is here ſaid, in general agree with thoſe of the 
human ſpecies. 

PannicuLus Carnosus.—Immediately below the ſkin lies 
a thin fleſhy expanſion, covering the greateſt part of the body, 
and ſurrounding the other muſcles. It runs over the head, 
neck, and greateſt part of the thorax. and abdomen, and co- 
vers the whole of the back, ilium, ſacrum, and upper part of 


the thighs. From the thorax a ſlip runs over the axilla, where 
it is collected into a thick fold that terminates in the latiſſimus 


dorſi. In man there is nothing ſimilar to this, excepting the 
platyſma myoides, or the occipito-frontalis. The uſe of this 
thin muſcle is to wrinkle the ſkin, in order to ſhake off duſt, 
inſects, &c. By this alſo the animal has a power, in ſome 
meaſure, of making the hair ſtand on end, particularly on the 
neck. 


MoscLes of the INTEGUMENTS of the CRANIUM. 


Occipito-frontalis, In man this is a diſtinct muſcle covering 
all the upper part of the head, beginning at the occiput, and 
ending at the under part of the brow. In a dog this is on- 


ly part of the panniculus carnoſus; and therefore is common 
to the head and reſt of the body. 


 Corrugator ſupercilii wanting. 


Mone of the EAR. 


The 3 of the ear of this animal differ conſiderably 
from thoſe in the human ear, where little motion ſeems to 
have been intended. In a dog, the motions of the ear are free 
and extenſive : and hence a greater number of muſcles were 

Vol. III. i required: 
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36 COMPARATIVE ANATOMY. | 
required A But ſeveral of theſe are fo ſmall, that perhaps 1 


may be ſufficient to deſcribe two of the principal of them. 
Retrahens, a large and diſtinct muſcle ariſing from the ſpi- 
nous proceſſes. of the two or three firſt cervical vertebræ, and 
running over to be ſixed to tlie concha at its lateral and upper 
Fart. Its name denotes its uſe. 
Erigens, atiſes from a ridge on the ocaiwital 8 and runs 


cver by three diſtinct fleſhy ſlips to be fixed to the outer part 


of the ear, and ſerving to erect or prick it up. 
There are like wiſę a number of very diſtinct mulſcles belong- 


ing to the internal car. 
Laxator tyupani is a ſhort muſcle, of an oval form and glan- 


dular appearance, lying in à particular cavity of the os petro- 
ſum, near the foramen ovale; from the bottom of which it 
ſprings, and is inſerted by a very flender tendon into the mal- 
jeus. The uſe is, as in man, to relax the membrana tympani, 
by rendering it leſs concave. | | 

Muſculus meatus auditorius. Tn a dog there are ſeveral ſmall 
muſcles which come from one of the protuberant cartilages 
of the concha, and end in another of them; which, by puting 
them- nearer together or farther aſunder, may dilate or con- 
tract the meatus externus, the better to fit it for different 
ſounds. | | | 


629. + | Niozctesof the EYE.” 
The muſcles which belong io the eye of a dog are fimilar 


to thoſe in man : but, from the difference of ſituation of the 


head, the dog has the addition of two others not found in the 


human ſpecies. 


* All quadrupeds. have a ſeventh muſcle belonging to the eye, 
called fuſpenſorins. It ſurrounds almoſt the whole optic nerve, 
and is fixed into the ſclerotic coat as others are. Its uſe is to 


MT the weight-of the globe of the eye, and to prevent the 
optis 
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optic nerve from being too much ſtretched, without obliging 
che four ſtraight 1 muſcles to be in a continual contraction, 
which would be inconvenient; at the ſame time this muſcle 


may be brought to aſſiſt any of the four, by 9 one par- 


ticular portion of it to act at a time. 


Muſculus trochleæ proprius is by much the ſmalleſt muſcle of 


the eye. It ariſes fleſhy near the origin of the obliquus major; 
and ſoon ſends off a ſlender tendon, which is inſerted into the 
trochlea, to the motions of which it is ſubſervient. 


MuscLEs of the FACE. 


Nosk. The noſe of a dog has no proper muſcle as in the 


human body; but is moved by muſcles which are common to 
it and to the reſt of the face. 

MovuTH. The lips of a man are moved by nine pair of muſ⸗ 
cles and a ſphincter ; but a dog Ka only fix pair and the 
ſphincter. | | > 


Levator anguli oris wanting. 


| Levator labii ſuperioris ariſes and is ; inſerted i in the dog in 


1 manner ſomewhat ſimilar to what it is in man. Its uſe is to 
pull up the lip, which the animal does principally in ſnarling. 

Depreſſor labii ſuperioris as in man. 

Deprefſor anguli oris wanting. 

Depreſſor labii inferioris ariſes from the middle of the lower 
jaw, and runs up to be fixed to the under lip. | 

| Levator labii inferioris as in man. 

" Zypornations major has many of i its fibres ſpread out upon the 
buccinator mulcle, by 1 which the corner of the mouth i is forci- 
bly drawn upwards. 

Buccinator as in man. 

| Zygomaticus mimor wanting. 


4 
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| Mouscrxs ba the LOWER 95 
7 emporalis unites and is inſerted almoſt i in the fine manner 
as in man; but is much thicker and ſtronger i in proportion to 
the ſize of the animal; as indeed might naturally be expected, 
when we conſider the very hard and ſtrong ſubſtances which 
dogs are capable of breaking and tearing. aſunder with their 
teeth. 
laſſeter ariſes and is alſo inſerted ſomewhat in the ſame 
manner as in man; and like the temporal muſcle, is thick 
and ſtrong, that the jaws may be brought x more crown toge- 
| cher. 
 Pterygoideus internus et externus, ariſe cloſe anther from the 
; ſphenoid bone, and are inſerted as in man. i 


| MyscLEs about the N ECK, or & c. 


Platyſma myoides. A dog has no proper platyſma myoides i 
4 but the panniculus carnoſus runs over che neck, and ſerves the 
ſame purpoſe. LE | 
; Sterno-cleide-maſtoideus.. As the * bs no c 1 8 this 
muſcle ariſes by one head from the top of tlie ſternum, and 
runs half way up the neck, contiguous to its fellow on the other 
ſide; here it ics from it, and runs * to be inſerted as 
in man. HER. P's + Bn 
Digaſtricus, in man, E two fleſhy bellies, with A ROY in 
: "A middle; but in the dog it ariſes by a very thick and ſtrong 
| fleſhy belly, from between the maſtoid proceſs of the temporal 
bone, and condyloid proceſs of the occipital-bone, and runs for- 
ward to be fixed by a broad inſertion into the middle of the 
lower jaw. Its uſe is to counteract the temporal and mafleter 


muſcles by bringing down the j jaw. 


Sterns-/h yordeens, 


| the os hyoides. 


fer together. In nan this muſcle i is wanting. 
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Sterno-hyoideus, in man, ariſes from the ſternum, firſt rib, 
and clavicle. In the dog, it ariſes, in common, with the ſterno- 
thyrodæus muſcle, from the cartilaginous extremity of the 
firſt rib. After running along the neck a ſhort way, it leaves 


the ſterno-thyroid muſcle, and runs, a8 in man, to che baſe of 
Fe 6 446 £211 if 28 


'  Ome-hyoideus wanting. 85 
Sterno-tßyroideus ariſes in common with che ſterno-hyoidaus. 
Chondro-cerato hyoideus ariſes from the ſuperior corner of 
the thyroid cartilage, and is inſerted into the cartilaginous ap- 
pendix of the os hyoides. Its uſe is to draw theſe bodies clo- 
Style-glaſſus, in man, ariſes from the ſtyloid proceſs. In 
the dog it ariſes from the extremity of the long proceſs of the 
os hyoides; and cherefore ought to be called Boo. glaſſut. 8 4 
Inio cerato- ycideui, a very ſhort fleſhly muſcle, arifir ing from 
the head by the ide of the digaſtric muſcle of the lower j jaw; 
and is inſerted near the extremity of the long proceſs of the os 


4 


hyoides, which it pulls backwards. 


A YAY 
© fy 4 * 


Stylo byoideus alter, wanting. 

Stylo pharyngeus ariſes from the extremity of the long ; pro- 
ceſs of the os hyoides. 

Circumflexus, or tenſor palati; ariſes from the bende of 
the Euſtachian tube; adheres firmly to the ſoft part, where it 
becomes fleſhy ; and afterwards ſends off a tendon which runs 
over the inner plate of the pterygoid proceſs of the ſphenoid 
bone. It is inſerted into the palatum molle, and likewiſe 
joins its fellow on the other fide. The uſe of this muſcle is to 


pull the ſoft part of the palate from the poſterior part of tlie 
| noſtrils, in order to compreſs the glands of the palate | which 


lie near it. It may mr wen aſſiſt i in OY the ſoft "Im of the 


YC 


Euftachian tube.” 41 | | 42 30 OF DIEW 
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Cor: nfiritor ifthmi faucium may not only ſerve the common 
purpoſes as in man, but likewiſe aCt upon a glandular body 
which is placed i in the throat, near the amygdale. | 
Azygos uvule. Although | the uvula f is wanting in this ani- 
mal, a bundle of muſcular fibres runs through the middle of 
the palatum molle, ſomewhat i in the ſame manner as in man. 
Hyo-epighttideus. In man, the epiglottis is raiſed by the 
elaſticity of its cartilage; but in the dog there is a very diſ- 
tinct muſcle, which ariſes from che body and cartilaginous pro- 
ceſs of the os hyoides, and runs down to be inſerted into the 
middle of the upper part of the epiglottis, near its top. Its 
uſe i is to raiſe the ePiglottis after ſwallowing. 3 e 


4 7 
£E 


MouscLEs of hs ABDOMEN. 


2 


Obliguus externus deſcendens ariſes fleſhy, by nine or ter 
heads, from an equal number of poſterior ri ribs; membranous, 
from the ſpinous proceſſes of the four anterior lumbar verte- 
bræ, and from the ſpine of the os iljum. From theſe different 
origins it runs over and downwards to the edge of the rectus 
muſcle. Here it aſſiſts in forming the linea ſemilunaris, and 
3s then continued over the rectus by a thin tendinous expanſion 
to be inſerted into the linea alba. A chin tendinous ee 
may be traced down with the chord. 5 
Obliguus aſcendens internus, at a little diſtance from the out- 
ſide of the rectus muſcle, becomes tendinous, and is continu- 
ed ſo, over the fore part of that muſcle, to be fired to the 
linea alba. a . e 
= - Necfus abdominis ariſes fleſhy from che pubes, and runs up 
to be fixed to the under end of the ſternum; and about the 5th f 
or 6th rib it ſends off a tendinous expanſion, which covers the 
; cartilages of the ribs, and is continued to the top of the ſter- 
num 


4 


e 
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num. It has the ſame uſe as in man; but its under end being 


geſhy, ſerves in ſome meaſure to make up for the 


Pyramidalis, which! is wanting. 


Musclxs of the MALE PARTS of GENERATION. 


The muſcles in general are thicker and ſtronger than in 
man. The tranſverſalis perinet is wanting, but there is an ad- 


dition of three or four muſcles which are not found in the 


human ſpecies. 


Tranfverſalis penis, a ſmall but diſtinct muſcle; which ariſes 
behind the erector penis from a fmall protuberance at the 


under and poſterior part of the os pubis. 


It is inſerted with 


its fellow into a tendon between the os pubis and penis. This 


copulation. 


Præputium adducens ariſes from the panniculus carnoſus near 
the cartilago enſiformis; and runs along the fide of the linea 


. muſcle may aſſiſt in keeping the penis diſtended in time of 


alba, to be fixed to the lateral part of the prepuce z its uſe is to 
bring the prepuce, forward over the glans, after an erection of 


the penis. 


Praputium abducens is a ſingle muſcle which ariſes by a Gaal 


neſhy belly from the ſphincter ani and accelerator urine ;, at 
the fore-part of which it runs along the under ſide of the 
urethra, to be inſerted into the prepuce. Its uſe is to coun- 


erat the former muſcle. 


 Muſculus urethre ſurrounds that part of the urethra witch 


lies between the proſtate gland and union of the crura penis, 


Its uſe is to compreſs that part of the mucous glands and 


urethra which it covers in time of coition. 


Muſcles of the Female Organs of Creneration agree in general 


with thoſe of the human ſpecies. 


Mcscrrs 


* 
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obe 5 of the ANUS. 


* 


Sphincter ani ſurrounds the anus, as in man; but is much 


narrower, lefs force being required herè from the horizontal 


ſituation of this animal. 
| Levator ani ariſes as in man; but FI agg into three or four 
portions, one of which runs into the tail, and aſſiſts in com- 


preſſing it. 


MouscLEs about the PELVIS, LOINS, &c. 


Muſculus parvus in articulatione femoris fitus ariſes near the 
upper edge of the acetabulum, and runs over the capſular 
ligament of the joint, to be fixed to the os femoris between 
the vaſtus internus and cruræus. Its uſe is to aſſiſt the obtu- 
rator externus in the rotation of the thigh. | . 

Miiſculi caudg. The tail of this animal, which conſiſts 
of many joints, has ſeveral muſcles fixed into it. They begin 


with fleſhy bellies, which ſoon ſend off long tendons ; ſome 


of which run as far as the extremity of the tail, and ſerve to 

ive it its different motions upwards, downwards, and to 

E ſide: or, by a ſucceſſion of theſe motions, the animal can 
L its tail. 

8 x8 6 is a ſmall lender muſcle; the anterior 

and upper end of which is contiguous to the pſoas parvus; 


the poſterior end to the pſoas magnus. It ariſes from the 


ſpine of the ilium internally ; and, aſcending, is inſerted into 
the tranſverſe proceſſes of all the lumbar vertebræ, and like- 


wiſe into the gth or 10th rib. 
Phoas parvus, a large diſtinct muſcle, ariſing from the four 


| loweſt vertebrz of the back and as many of the loins, foon 
| forming a fleſhy Ps which ons of a broad expanſion that 


runs 
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runs by the inſide of the pſoas magnus; part of which it co- 
vers and conceals. At laſt it is fixed, as in man, to the brim of 


the pelvis. 


MuscLEs ſituated on the THORAX. 


| Pectoralis major in a dog differs from that in a man, in being 
divided into three diſtinct parts. The firſt ariſes from the up- 


per part of the ſternum; and, paſſing over the third, is inſert- 


ed under it by a ſtrong broad tendon into the whole length of 
the external and fore-part of the os humeri. The ſecond a- 
riſes from the under end of the ſternum and cartilago enſifor- 
mis, and covers a conſiderable ſhare of the under part of the 
next muſcle. It is inſerted partly with the next muſcle, and 
partly runs down upon the muſcles on the humerus. The third, 

and by much the broadeſt part, ariſes from the cartilago enfi- 1— 
formis and all the ſternum. It is inſerted into the head of the 


os humeri. 


Subclavins wanting, as the dog has no  clavicle. 
Peferalis minor wanting. 85 
Seratus major anticus, ariſes fleſhy from the five poſterior 
tranſverſe proceſſes of the vertebræ of the neck, tendinous 
and fleſhy from the ſeven anterior ribs : ; from the neck it runs 
obliquely downwards; from the ribs it runs obliquely upwards. 
It is inſerted into the poſterior angle of the ſcapula internally. 
It may pull the ſcapula upwards, downwards, and backwards. 
Sterno-coftalis, in a dog, is much larger and ſtronger than in 
man ; of conſequence it may act more powerfully on the tho- 
rax. Pr _ 15 
Longus colli, in a dog, is much more diſtinct i in every reſ- 
pect than in a man, its ſleſhy bellies being divided by tendi- 
nous lines equal in number to the vertebrz of the neck. 


Reftus capitis internus major ariſes by 2 number of tendindus 


and fleſhy beginnings from the tranſyerſe proceſſes of all the 
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vertebræ of the neck except the firſt ; over the inſide of which | 
it is reflected in its paſſage to the head. It is inſerted in a 
ſmall cavity in tliè cuneiform proceſs of the occipital bone. 


Mvscizs' ſituated on Ss POSTERIOR PART of the 
TRUN K. 


| Trapezius ariſes from the b nuchæ and vertebræ of 
the back. It is inſerted into all the ſpine of the ſcapula except 
its fore-part, where it unites with the levator ſcapula major. 

Latiſſimus dorſi is membranous as far as the under part of the 
thorax, and is afterwards covered as in man by the trapezius. 


When it arrives at the teres major, it parts with a thin fleſhy 


production, which, running down upon the long head of the 


triceps, is inſerted tendinous into the elbow. A little before 


this, it receives the continuation of the panniculus carnoſus. 
Serratus poſlicus inferior ariſes by a thin tendon from the poſ- 
terior part of the ligamentum nuchæ, and from the ſpinous 
proceſles of the eight anterior vertebræ of the back. It is in- 
ſerted into the anterior ribs. excepting the firſt, by as many 
fleſhy indentations. Its tendon joins with that of the ſerratus 


poſticus inferior; and with it makes a tendinous ſheath which 


keeps the ſubjacent muſcles together, and ſtrengthens them in 
their action. 

Longifſimus derſi and facre-lumbalis are ſimilar to that in 
man, but much ſtronger. 

Complexus ariſes from the tranſyerſe proceſſes of the four an- 


terior vertebræ of the back by as many ſmall tendons, from 


the poſterior vertebrx of the neck by as many different heads, 
which, uniting, form a fleſhy belly that is inſerted into the oc- 
Cipital bone near its ridge. 

Trachelo-maſtodeus, a little before it reaches the head is 


| firmly united to => FE muſcle. 


Lerulor 
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Levator ſcapule major ariſes fleſhy from the tranſverſe pro- 
ceſs of the firſt vertebræ of the neck, and runs along the ſide 
of the neck to be inſerted in common with the trapezius into 
the ſpine of the ſcapula. 

Levator fcapule minor ariſes tendinous from the occipital 
bone, runs down the back part of the neck, and in its paſſage 
joins the long portion of the rhomboid muſcle, to be inſerted 
by a long tendon into the baſe of the ſcapula near its angle. 


The two ſerve to raiſe the ſcapula; the anterior may raiſe the 


fore part and the poſterior the back- part. 

Multi ifidus ſpine, in general agrees with that in man, but the 
_ upper part of it is inſerted into the bodies of the cervical ver- 
tebræ. | | . 

Rectutr. In the dog there are three recti muſcles. 

Rectus major ariſes from the ſpinous proceſs of the ſecond 
vertebra of the neck, and runs ſtraight forward, covering the 
rectus medius. 

ReAus medius ariſes ſrom the upper part of the ſame proceſs, 
and is inſerted with the former. 

Reckuss minor the fame as in man. 

Obliguus capitis ſuperior „like the rectus major, is alſo double. 
One part ariſes from the extremity of the tranſverſe proceſs 
of the firſt vertebra of the neck, the other from i its upper edge; 
and both are inſerted into the occipital bone. 

Scalenus, as in man, may be divided into three muſcles; but 
the ſcalenus medius 1s broader, and i 15 inſerted i into che fifth or 
ſixth rib. 

Miu ſculus in ſummo thorace fitus ariſes fleſhy from hs firſt 
rid; and afterwards turns tendinous to be inſerted into the 
ſternum, under the tendon of the rectus abdominis. 

Intertranfoerſalts colli 1s much thicker and Nronger than in 
man. 


Aa42 MusCLEs. 
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MoscLEs of the SUPERIOR EXTREMITIES. 


 Pifrainatur has the middle tendon and penniform appear. 
ance much more diſtinct than in man. 
Teres minor ariſes by a ſlender tendon, which adheres for- 
wards to the under edge of the infraſpinatus; then it forms a 
fleſhy belly, which paſſes obliquely over the beginning of the 
e muſcle, to be inſerted into the head of the os humeri. 
Deltoides ariſes tendinous from almoſt all the ſpine of the 
ſcapula. That part which comes from the acromion ſeems to 
be diſtin from its other origin, but cannot be divided from it 
without violence. Its action is upwards and outwards ; for it 
has no beginning from the clavicle to move it inwards. 
 Coraco-brachialis is a ſmall muſcle ariſing from the upper 
part of the ſuperior coſta ſcapulz by a very ſlender tendon; 
which, paſſing over the head of the humerus, grows fleſhy, and 
is inſerted into the infide of that bone about an inch or more 
below its neck. | 


Subſcapularis poſſeſſes only about three parts of the ſurſace 
of the ſcapula, the ſerratus magnus poſſeſſing tlie reſt. 
| Beſides the muſcles already deſcribed, the dog has two others 
| peculiar to himſelf. | = | | 
| | Levator bumeri proprius ariſes from all the ſpace between the 
tendinous end of the maſtoid muſcle and ridge of the occiput, 
from the anterior part of the ligamentum nuchæ. T his large 
beginning becomes narrower as it runs obliquely along the 
neck, cloſely adhering to ſome part of the levator ſcapulæ ma- 
jor; and, paſling over the articulation of the humerus, goes 
ſtraight down to its inſertion 1 in the fore, and near the under 
part of the ſame bone. 
ATuſculus ad levatorem acceſſurius, ariſes from the os occipitis 
Near the inſertion of the maſtoid muſcle, and unites with the 
former a little before it reaches the ſcapula. Juſt above the 


head 


# oY 
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head of the os humeri, near the termination of the muſcle, 


there is placed a ſmall crooked body, of a cartilaginous nature, 
tied to the ſcapula and top of the ſternum by two ſmall liga- 


ments; which is all that the animal can be ſaid to have for a 
_ clavicle. In cats, this muſcle 1s inſerted into the whole length 
of the clavicle, which it ſerves to raiſe : but in this animal the 


uſe of the acceſſory muſcle ſeems calculated for the aſſiſtance 
of the levator, which ſerves to raiſe the os humeri, and to turn 
it a little outwards, whereby the fore-feet are kept from injur- 
ing each other in running or leaping. 


Biceps, in this animal, ought to be U by ſome 


other name, as flexor cubiti anterior. It riſes here by one head 
ſrom the cervix ſcapulæ, and runs down above the following 
muſcle to be inſerted by two tendons as in man. 

Brachialis internus riſes broad and fleſhy from the back of 
the humerus under its neck, and runs down by the outſide of 
the former muſcle. 

The extenſion of the cubit or fore-arm is performed by the 
action of five muſcles. | 

Extenſor primus, and what correſponds with the long head 
of the triceps in man, becomes very thick and ſleſhy; but af- 


terwards ſends off a tendon, wluch is inſerted into the olecra- 


non. 

Extenſor ſecundus, correſponding with the ſhort head of the 
triceps, ariſes from the ſuperior and back part of the humerus, 
and, deſcending under the former, ſends off a tendon through 
a ſulcus in the extremity of the ulna, and is inſerted below 
the other muſcles. | | 

Extenſor tertius, ſomething analogous to the brachialis ex- 
ternus in man, ariſes from the upper and back part of the hu- 
merus at a protuberance near the termination of the teres mi- 
nor, to be inſerted into the outſide of the olecranon. 
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tween the heads of the radius and ulna, and has the fame o- 
rigin and termination as in man. 

Extenſor quintus ariſes by a thin tendon from the infide of 
that protuberance into which the fupraſpinatus of the ſcapula 
15 inſerted ; and paſſing under the tendon of the teres major, 
ends at the inſide of the olecranon. | 

Palmaris longus wanting. 
brevis wanting. 

Flexor carpi ulnaris. _Here we find two o diſtin muſcles. | 
[The . 

Large ariſes from the internal condyle of the os humeri 
near the edge of the ſinus that receives the head of the ulna, 
and is inſerted into the carpus. The 

Smaller ariſes fleſny from the olecranon, and runs down by 
the fide of the former to terminate with it in the carpus. 

Extenſor carpi radialis longior et brevior, ſimilar to thoſe in 
man, but more firmly united together at their origin. 

Extenſor carpi ulnaris fends a tendon to the carpus, which 
pulls that part out in extenſion, and aſſiſts the animal in run- 


ning. 
Flexor ſublimis perforatus. The openings through the ten- 
dons of this muſcle for the paſſage of the next, are much lar- 
ger and wider than in man, and the tendons terminate with- 
out any ſubdiviſion. | 
 Flexer profundus perforans ariſes from the os humeri, radius, 
and ulna, by three diſtinct heads, which unite ; and afterwards 
ſends off a ſtrong tendon, which ſplits into five ſmall ones; 
four of which terminate as in man ; the fifth 1s inſerted into 
the part which correſponds with the thumb. 
Extenſor digiterum communis runs to the laſt bone of each 
| toe between the two ligaments that go from the fecond bone 
of the toe to the third. The uſe of theſe ligaments is to draw 
the laſt joint backwards and upwards, and keep it ſuſpended, 


that the morning tendon may not always be upon the ſtretch. 
| | S/ Pinator 
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Supinator radii longus wanting. 
Pronator radii quadratus lies upon the membrane that Joins 
the two bones of the cubit together, to both of which it ad- 


heres ; and near the under end of the ulna it ſends off a tendon 
obliquely to the extremity of the radius, into which it is in- 


ſerted. 


Indicator ariſes as in man, but is inſerted into the laſt joint 

of vhat correſponds with the fore- ſinger. 
AJductor indicis manus wanting. 

Flexor primi internodii wanting. 

Extenſor tertii internodu wanting. 

Intereſſei A dog has interoſſei muſcles ſomewhat ſimilar to 
thoſe in man, and they are ſix in number; four of which are 
large, and placed not between, but in the hollow of the meta- 
carpal bones, and run ſtraight down. The other two are ve- 
ry ſmall, and run oblique. The large ariſe tendinous and fleſhy 
from the ſuperior part of the metacarpal bones, adhering to 
the ſame in their defcent : at the os ſeſamoideum of the firſt 
joint, each divides into two tendons ; which running oblique- 


ly along the ſides of the toe, unite inſeparably with the ten- 


don of the extenſor near the lower part of the firſt bone of each 
toe. 


The firſt of the two ſmall] muſcles belongs to the fore-toe 
or index. It arites from the upper part of the os metacarpi 
medii digiti; and, deſcending obliquely, grows tendinous a- 
bout the firſt joint, and terminates near 1 the middle of this 
bone internally. 

The ſecond ariſes from the os metacarpi of the third toe; 
and after running obliquely, ends in the infide of the firſt bone 
of the little toe. The uſe of theſe two muſcles is to bring 
their reſpective toes nearer the middle one. 

Abdufor indicis wanting. 

Flexer primi internodii wanting. 

| MUSCLES 
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 Pſoas Magnus.” 

| Pefinalis, ariſes from the os pubis, and terminates by. 2 
bechd and thin tendon at the inner condyle of the femur. 

| Beſides the triceps adductor femoris, a dog has a muſculus FB 
vus in articulatione fitus, which ariſes from the ſide of the ace- 
tabulum, and is inſerted into the upper inner part of the os 
femoris, after running over the capſular ligament of the joint. 

Glutæus medius here, ought rather to be called g/uteus maxi- 
mut. The principal difference between the glutzi muſcles and 
thoſe of man is, that the middle glutæus is by much the largeſt. 

Tenſor vaginæ femoris is divided into two diſtinct muſclæs. 
The ſuperior ariſes from the ſpine of the os ilium, and ends as 
an man. The inferior ariſes from below the former, and with 
it is inſerted into the ſame tendon. 

A dog has the addition of a fifth extenſor, which ariſes FIR 
the ſpine and half the coſta of the os ilium. In its deſcent it 
"adheres to the ſartorius by a membrane, and is inſerted into 


the patella. 
Biceps flexor cruris nearly as in man, excepting that its ſhort 


head is much ſmaller. 
Gaftrocnemius has but two hae whereas in man it has 


four. | 
Plantaris ariſes in common with the flexor digitorum com- 


munis. | 
Tibialis anticus ſends off a tendon which runs © the great 


toe, which it ſerves to extend. 
Tibialis paſticus, a very ſmall muſcle when compared with 


that in man. 
Extenſor longus digitorum ariſes by a round tendon from the 


fore-part of the external condyle- of the os femoris; and de- 


ſcending through a ſinus in the head of the tibia, grows flethy 
after 
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after paſſing under the ligament ſimilar to that of the tarſus in 
man. Inſerted into the ends of the toes. 

Extenſor brevis digitorum may be ſaid to be two diſtinct muſ- 
eles. The firſt ariſes tendinous, the other fleſhy from the os 
calcis. The firſt ſoon becomes fleſhy, and afterwards ſends 
off a tendon, which ends in the toe next the great one. The 
ſecond, or outermoſt, gives tendons to the reſt of the toes. 

Flexor brevis digitorum ariſes from the lower part of the os fe- 
moris, and runs under the gaſtrocnemius, to which it adheres. 
It afterwards runs over the os calcis, and ſplits into four ten- 
dons, which give paſſage to the following muſcle. 

Flexor longus digitorum ſplits into five tendons : one runs to 
the great toe: the reſt run through the tendons of the former 
to the other toes. | 

Flexor digitorum acceſſorius wanting. 

Extenſor proprius pollicis. Somewhat ſimilar to that in man; "Tp 
but, beſides it, there is a tendon ſent of from the lower part 
of the tibialis poſticus, which runs along the e part of 
this toe, and aſſiſts in extending it. 

Flexor brevis pollicis, in this animal, is a chin ip ſent off 
from the flexor profundus. 

Abductor pollicis wanting. 

Adductor pollicis wanting. 

Abductor minimi digiti wanting. 

Flexor brevis minimi digiti wanting. 

Interoſſei. The hind- foot, like the fore-one, has ſix muſcles, 
four of which are ſtraight, the other two oblique and the 
whole of them ſerve the ſame purpoſe'as the interoſſei in man. 


MoscLes peculiar to M A N, 


Pyramidalis. 
Corrugator ſupercilli. 
Compreſſor naris. 


Vor. III. = B bb Levator. 


* 
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Levator anguli oris. 
Depreſſor anguli oris. 


Zygomaticus minor. 


Omo-hyoidzus. 


LLevator palati. 
Palato-pharyngzus. 
Subclavius. 


Pectoralis minor. 
Supinator longus. 


Palmaris longus. 


Palmaris brevis. 


Prior indicis. 
Abductor indicis. 
All the muſcles of the chumb, excepting one flexor and one 
extenſor. 
All the muſcles of the little finger, excepting the extenſor. 


Coccygeus. 


MovuscrEs peculiar to the DO G. 


N Tranſverſalis penis. 
Muſculus oculi ſuſpenſorius. 


Muſculus trochleæ proprius. 
Several muſcles of the ear. 
. Chondro-cerato-hyoidzus. 


. Inio-cerato-hyoidzus. 
 Hyo-glottis. 

. Tympano-palatinus. 
Muſculus in ſummo thorace ſitus. 
Levator ſcapulz minor. 

Panniculus carnoſus. 


Levator humeri proprius. 
Muſculus ad levatorem acceſſorius. 


Stapler cubiti an. _ | | 
TT „ A&A 
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A Tecond flexor carpi ulnaris. 

Muſculus parvus in articulatione ſitus. 
Muſculi caudæ. 1 
Extenſor tibiæ quintus. 

Præputium adducens. 

Præputium abducens. 

Muſculus urethræ. 


The ANATOMY of a COW. : 
1 next ſpecies of quadrupeds we propoſed to conſider, 
was the ruminant kind, of which we have an example 
in a cow; and accœdingly ſhall take the fœtus of the animal 
in utero, that we may firſt remark ſome things that are pecu- 
lar to it in that ſtate, and afterwards proceed to examine its 
viſcera as a ruminant animal. Firſt, then, as a fœtus.— But 
before we begin our inquiry, it may be worth our obſervation, 
that from the ovarium ſomething eſſentially neceſſary for the 
production of the fœtus is derived, as well as in the human 
ſpecies. | | 
The form of a cow's uterus differs from the human, in hav- 
ing two large cornua. This is common to it with other 
brutes; for a bitch has two long cornua uteri: But theſe 
again differ (as being multiparous and uniparous) in this, that 
in the bitch's cornua the fœtuſes are contained; whereas here 
there is only part of the ſecundines, being moſtly the allantois 
with the included liquor. The muſcular fibres of the uterus 
are more eaſily diſcovered ; its internal ſurface has a great 
number of ſpongy, oblong, protuberant, glandular bodies fix- 
ed to it. Theſe are compoſed of veſſels of the uterus termi- 
nating here. In an impregnated uterus, we can eaſily preſs 
out of them a chylous mucilaginous liquor; they are com- 
poſed of a great many proceſſes or digituli, and deep caverns, 
anſwering to as many caverns and proceſſes of the placeiifa. 


5 | = Their 
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Their reſemblance has occaſioned the name of papille to be 
given them; and hence it was that Hippocrates was induced 
to believe that the fœtus ſucked in utero, The papillæ are 
found i in all the different ſtages of life, in the various ſtages of 
pregnancy, and likewiſe in the unimpregnated ſtate. It is not 
eaſy to determine whether the uterus grows thicker or thinner 
in the time of geſtation. The membranes, it is plain, (by the 
ſtretching of the parts), muſt be made thinner ; but then it is 
as evident, that the veſſels are at that time enlarged, upon 
which principally the thickneſs of any part depends; ſo there 
ſeems to be as much gained the one way as is loſt the other. 
The os uteri is entirely ſhut up by a glutinous mucilaginous 
ſubſtance, that is common to the females of all creatures when 
with young; by this the external air is excluded which would 
ſoon make the liquors corrupt; it alſo prevents the inflamma- 
tion of the membranes and the hazard of abortion. By this 


means alſo the lips of the womb are kept from growing toge- 


ther, which they would otherwife certainly do at this time. 
There are mucous glands placed here to ſecern this gluten, 
which on the breaking of the membranes with the contained 
waters make a ſapo that lubricates and waſhes the parts, and 
makes them eaſily yield. The firlt of the proper involucra of 
the foetus is the chorion. | | | 
The chorion is a ſtrong firm membrane, on whoſe ex- 
ternal ſurface are diſperſed a great many red fleſhy bodies of 
the ſame number, ſize and ſtructure with the papillæ, with 
which they are mutually indented. They have been called 
cotyledones, from Kern, “ cavity.” This is greatly diſputed by 
ſome authors as a name very improper; but I think without rea- 
ſon, ſince the ſurface that is connected to the papillæ is concave, 
| though when ſeparated it appears rather convex. To ſhun 
all diſpute, they may be called properly enough placentulæ, ſince 
they ſerve the ſame uſe as the placenta in women. The ſepa» 
ration 


— 
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nation of theſe from the papillæ without any laceration, and our 


not-being able to inject coloured liquors from the veſſels of 
the glands of the uterus into the placentulæ, ſeem to Prove 
beyond a reply, that there can be here no anaſtomoſes between 
the veſſels: on their coats run a great number of veſſels that 
are ſent to the ſeveral placentulæ, on the external fide next to 
the uterus 3 whereas in creatures that: have but one placenta, 
as in the human ſubject, cats, dogs, &c. the adheſion is ſome- 
what firmer : The placentz are likewiſe joined to the papillæ 
in the cornua uteri. We ſhall next give the hiſtory of the 
allantois. 0 DET | 
This is a fine tranſparent membrane contiguous to the for- 
mer. It is not a general involucrum of the foetus in the mo- 
ther, for it covers only a ſmall part of the amnios. It is moſtly 
lodged in the cornua uteri. In mares, bitches, and cats, it 
ſurrounds the amnios, being every where interpoſed between it 
and the chorion. In ſheep and goats it is the ſame as in this 
animal; and in ſwine and rabbits it covers ſtill leſs of the am- 


nios. This ſac is probably formed by the dilatation of the ura- 


chus, which is connected at its other end to the fundus of the 


bladder, through which it receives its contents; and a great 


quantity of urine is commonly found in it. The membrane 
is doubled at the extremity of the canal, to hinder the return 
of the urine back into the bladder. Its veſſels are fo exceſſively 
fine and few, that we cannot force an injected liquor farther 
than the beginning of this coat. This membrane is ſo far a- 
nalogous to the cuticula, as not to. be liable to corruption, or 
calily irritated by acrid liquors. The exiſtence of this mem- 
brane in women has been very warmly diſputed on both ſides. 
Thoſe who are againſt its exiſtence deny they could ever find 
itz and, allowing it were ſo, alledge, that ſince the urachus 
is impervious, as appears by our not being able to throw li- 
quors from the bladder into it, or vice ver/a, it cannot ſerve 
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the uſe that is agreed by all it does ſerve in beaſts; and there. 
fore in the human body there is no ſuch thing. But when I 
conſidered on the other hand, firſt, that there ſeems to be the 
fame neceſſity for ſuch a reſervoir in man as in other animals: 
ſecondly, that we actually find urine contained in the bladder 
of the human fetus: thirdly, that urine has been evacuared at 
the naval when the urethra was ſtopped, which urine without 
this conduit would have fallen into the cavity of the abdomen : 
fourthly, that midwives have pretended to remark two diffe- 


rent ſorts of waters come away at the time of birth: and laſtly, 
that Dr Littre and Dr Hale have given in this membrane of an 


human ſubject, with all the other ſecundines curiouſly prepa- 
red, the one to the royal academy at Paris, the other the royal 
ſociety of London; by which ſocieties their reſpective accounts 
are atteſted; not to mention Verheyen, Heiſter, Keill, &c. 
who affirm their having feen it; and Albinus, the famous 
profeſſor of anatomy at Leyden, ſhews, as I am told, to his 
college every year a preparation of it: On all theſe accounts I 
muſt own, that it ſeemed not improbable to me there was ſuch 
a membrane in the human body. But in four bodies I purpoſe- 


| Iy diſſected, wherein I was aſſiſted by a very accurate anato- 


miſt, Dr Sinclair, I could not obſerve any fuch thing. How- 
ever, my want of {kill will more probably. be doubted, than 
the truth of relations, ſupported by ſuch authentic youchers, 
called in queſtion. 


The third proper integument of the foetus is the amnios. Tt 


is thinner and firmer than the chorion; it has numerous rami- 

fications of the umbilical veſſels ſpread upon it, the lateral 
branches of which feparate a liquor into its cavity. This is the 
proper liquor of the amnios : which at firſt is in a ſmall quanti- 
ty, afterwards increaſes for ſome months, then again de- 
creaſes; and in a cow near her time, the quantity of this li- 
quor is not above 2 pound. This membrane does not enter the 
tornuu uteri in this-creature, being confined to the body of the | 
1 | | __ uterus z 
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uterus; whereas the allantois occupies chiefly its cornua. Bug 


for what further relates to the ſtructure of the involucra, with 
the nature of the liquors contained in them, I muſt refer to 
the ſecond volume of Medical Eſſays, from page 121, Where 


you have the ſum of all I know of this matter. 
There are here two ven vwmbilicales, and but one in the 26 
man ſubject ; becauſe the extreme branches coming from the 


ſeveral placentulz could not unite fo ſoon as they would have 


done had they come all from one cake as in the human. 

There is a ſmall round fleſhy body that ſwims in the urine 
of this creature, mares, &c. which is the hippomanes of the 
antients. Several idle opinions and whims have been enter- 
tained as to its uſe; but that ſeems to be ſtill unknown, or 
how it is generated or nouriſhed, for it has no connection 
with the foetus or placenta. | 

Having thus conſidered the ſeveral involucra of this animal 


in a foetus ſtate, let us next obſerve the ſpecialities in its inter- 


nal ſtructure peculiar to a foetus. 

The umbilical vein joins the vena portarum in the capſula 
Gliſemana, without ſending off any branches as it does in the 
human ſubject. This vein ſoon after birth turns to a ligament; 
jet there are ſome inſtances where it has remained pervious for 
ſeyeral years after birth, and occaſioned a hæmorrhage. We 
may next obſerve the duct called canalis venous, going ſtraight 
from the cap/ula Gliſniana to the vena cava; this turns alſo 
aſterwards to a ligament. The umbilical arteries riſe at acute 
angles from the internal iliacs, whatever ſome may ſay te the 
contrary 3 theſe alſo become impervious. 

The pulmonary artery coming from the right ventri- 
cle of the heart divides into two, the largeſt, called canalis 
er!erioſus, opens into the deſcending aorta, the other divides 


into two, to ſerve the lungs on each fide, The foramen + 


vale is placed in the partition between the right and left 
uricles. At the edge of the hole is fixed a membrane, 


Which 
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-which when much ſtretched will cover it all over ; but more 
caſily yields to a force that acts from the right auricle to the 
left; than from the left to the right. After what has been ſaid, 
- we may eaſily underſtand how the circulation is performed in 
a fœtus. The blood, being brought from tae placenta of the 

mother, is thrown into the capſula Glifſoniana, where it is in- 
timately blended with the blood in the wer portarum : then 
part of this blood goes directly into the vena cava by the duc- 
"tus venoſus; the reſt paſſes through the liver. Firſt, then, the 
whole is ſent from the vena cava into the right auricle, from 
whence part of-it is ſent by the foramen ovale into the left auri- 
ele; the reſt paſſes into the right ventricle, then into the pul- 
monary artery; then the greateſt ſhare it receives is ſent im- 
mediately into the deſcending aorta by the canals arteris/us, and 
the remainder circulates through the lungs, and is ſent back by 
the pulmonary veins into the left auricle; which, with the 
blood brought there by the foramen ovale, is ſent into the left 
ventricle, from whence it 1s driven by the aorta threugh the 
body. The great deſign of this mechaniſm is, that the whole 
maſs of blood might not paſs through -the collapſed lungs of 
the foetus; but that part of it might paſs through the foramen 
ovale and canalis arterioſus, without circulating at all through 


the lungs. | | | 75 | 

This was the opinion that univerſally prevailed till the end 
of the laſt century, when it was violently oppoſed by Mon- 
fleur Mery, who is very ſuigular in ſeveral of his opinions. He 
Vill not allow that the foramen ovale tranſmits blood from the 
right to the left auricle, but on the contrary from the left to 
the right; and that for no other reaſon but becauſe he obſerved 
the pulmonary artery in a fœtus larger than the aorta. Mr 
Winſlow endeavours to reconcile theſe two opinions, by ſaying 
the blood may paſs either way, and that it is here as it were 
+ blended: his reaſon is, that on putting the heart in water, the 


- foramen ovale tranſmits it any way, Mr Rohault, profeſſor 
ES | | of 
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of anatomy at Turin, and formerly one of Mery's ſcholars, 
ſtrongly defends his maſter, and criticiſes Mr Winſlow, What 
he principally builds on, is the appearance this foramen has in 


ſome dried preparations : This Mr Winſlow will not allow as 
proof. After all I remain in the common opinion; and that 


for the following reaſons ; 3 Firſt, the pulmonary artery being 


much larger ſignifies nothing, ſince its coats are not only 


_ thinner and will be more eaſily diſtended, but alſo the refiſt- 


ance to the blood in the pulmonary artery from the collapſed 
lungs is greater than the reſiſtance to the blood in the aorta. 
Secondly, if we ſhould allow any of theſe two uncommon o- 
pinions, we ſhould have the right ventricle vaſtly more capa- 


cious than the left: For if we ſuppoſe the foramen ovale to be 


capable of tranſmitting one third of the whole maſs of blood 
in any given time, and the canalis arterigſus as much in the 


_ - fame time, then you will find, that, according to Mr Mery's 


opinion, the whole maſs of blood being driven from the right 
ventricle into the pulmonary artery, one-third paſſes by the 


 canalis arterigſus into the deſcending aorta, two-thirds paſſing 


through the lungs and returning into the left auricle; one- 
half of which portion, or one-third of the whole maſs, paſſes 
by the foramen ovale into the right auricle; and the other, or 
the laſt third, will be ſent into the left ventricle, and thence 
expelled i into the nerta ; which third, with that from the pul- 


| monary artery by the canalis artcricſus, circulating through the 


body, is returned unto the right auricle, where meeting with 
the other third from the foramen ovale, with it the whole 
is ſeat into the right ventricle to undergo the fame courſe. 
Thus the whole maſs is expelled by the right ventricle, and 
only one-third by the leſt. If this was the caſe, why is not 
the right ventricle three times as large and ſtrong as the 
left! 5 

Then if, according to Mr Winſlow's ſyſtem, the Sn 
ovale tranſmits equal quantities from both auricles, this comes 
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to the ſame as if there was no foramen ovale at all: that is to 
ſay, the whole maſs going from the right auricle into the 
richt ventricle and pulmonary artery, one- third of the whole 
maſs paſſes into the aorta through the © canalis arterioſus ; t he 
other two-thirds, paſſing through the lungs, return to the 
left auricle and ventricle. Thus the right ventricle expels the 
whole maſs; the left, only two-thirds. 

But if, according to the common opinion, we ppl the 


foramen ovale to convey the blood from the right to the left 


auricle, then one-third paſſes this way into the left ventricle ; 
the other two-thirds are ſent by the right ventricle into the 


pulmonary artery : from whence one-third paſſes by the canalis 


arterigi 1s into the aorta deſcendens ; the other third circulates 
through the lungs, and is returned into the left ventricle; 
where meeting with that from the foramen ovale, it is there- 


with expelled into the aorta, and with the one-third tranſmit- 


ted by the canalis arterigſus returns into the right auricle to 


run the ſame courſe as before. « Thus we conclutle, that two- 
"thirds are expelled by each ventricle, and the whole circulates 


through the body ; - and hence they come to be of nearly 
equal dimenſions. In all this calculation I have had no regard 


to the blood diſcharged from the umbilical veſſels: but the 


grearer quantity x returned by the veins, | than ſent out by the 
arteries, ſtill argues for the common opinion. Tr 

The Lidneys i in the foetus are compoſed of different lobes 
"which ſerve to give us an idea of the kidneys being a congeries 
of different glands ; theſe lobes being kept contiguous by the 
external membrance, are preſſed by the other viſcera, till at 
Jength they unite. 


e now come to confi der the creature as a n ani- 


: "mal. There are no dentes inciſores i in the upper jaw; ; but the 


gums, are ſomewhat hard, and the tongue rough. This rough- 


| neſs 1 is occaſioned by long ſharp pointed papillze with which 


the whole ſubſtance of it is covered. T beſe papillæ are turned 
oh * e = . ON” IS towards 


** 8973 
V ASS 


COMPAR ATIVE ANATOMY. 387. 


towards the e ſo that by their means the food, having 
once got into the mouth, is not eaſily pulled back. The ani- 


| mals therefore ſuply the defect of teeth by wrapping their 


tongue round a tuft of graſs; and ſo, preſſing it againſt the 


upper jaw, keep it ſtretched, and cut it with the teeth of the 


under jaw; then without chewing, throw it down into the 
oeſophagus, which in theſe creatures conliſts of a double row 
of ſpiral fibres decuflating one another. All animals which 
ruminate muſt have more ſtomachs than one; ſome have two, 
ſome three; our preſent ſubject has no leſs than four. The 


food is carried directly down into the firſt, which lies upon 


the left fide, and is the largeſt of all; it is called yzo77p, ven- 
triculus, and x2, by way of eminence. It is what is called 


by the general name of paunch by the vulgar. There are no 


rugæ upon its internal ſurface; but inſtead of theſe there are 
a vaſt number of ſmall blunt-pointed proceſſes, by which the 
whole has a general roughneſs, and the ſurface is extended to 
ſeveral times the ſize of the paunch itſelf. The food, by the 
force of its muſcular coat, and the liquors poured in here, is 
ſufficiently macerated ; after which it is forced up hence by the 
o fophagus into the mouth, and there it is made very ſmall by 
maſtication; this is what is properly called chewing the cud, or 


rumination; for which purpoſe the dentes molares are exceed- 


ingly well fitted: for inſtead of being covered with a thin 
cruſt, the enamel on them conſiſts of perpendicular plates, 
between which the bone is bare, and conſtantly wearing faſter 


than the enamel, ſo that the tooth remains good to extreme 


old age; and by means of theſe teeth the rumination is Car- 
ried on for a long time without any danger of ſpoiling them. 
After rumination, the food is ſent down by the gullet 1 into the 
ſecond ſtomach z for the ceſophagus opens indifferently into 
both. It ends exactly where the two ſtomachs meet and 


there is a ſmooth gutter with riſing edges which leads into the 
ſecond ſtomach, from thence to the third, and alſo to the 


lourth : however, the creature has a power to direct it into 


Cec2 which 
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which it will. Some tell us, that the drink goes into the ſe. 
cond ;- but that might be eafily determined by making them 
drink before ſlaughter. The ſecond ſtomach, which is the 
anterior and Tmalter, is called xtxpupnncr, reticulum, honey- 


comb, the bonnet, or king*s-hood. It conſiſts of a great number 


of cells on its internal ſurface, of a regular pentagonal figure, 


like to a honeycomb. Here the food is farther macerated ; 


from which it is protruded into the third, called x, or oma- 
ſunt, vulgo the manyplies, becauſe the internal ſurface riſes up 
into a great many plicæ or folds, and fratum ſuper ſtratum, ac- 
cording to the length of this ſtomach. Some of theſe plicæ 
are farther produced into the ſtomach than others; 5. e. firſt 
two long ones on each fide, and within theſe two ſhorter in 
the middle, &c. There are numberleſs glandular grains like 
millet-ſeeds-diſperfed on its plicæ, from which ſome authors 
call the ſtomach the m//e?. From this it paſſes into the fourth, 

whoſe names are xvvo7por abomaſium, caille, or the red, which 
is the name it commonly has becauſe of its colour. This 
much reſembles the human ſtomach, or that of a dog; only 
the inner folds or plicæ are longer and looſer; and it may alſo 


| be obferved, that in all animals there is only one digeſtive ſto- 


mach, and that has the ſame coagulating power in the foetus 

as the fourth ſtomach in this animal; whenee this might not 
imptoperly be called the only true ſtomach. Caille ſigniſies 
cur dle and hence the French have given that as a name to 


this fourth ſtomach, becauſe any milk that is taken down by 
young calves, is there curdled. It is this fourth ſtomach, with 


the milk curdled in it, that is commonly taken for making run- 
net; but after the bile and pancreatic juice enter, this coagu- 


lation is not to be ſound, which thews the uſe of theſe liquors. 


'There are other creatures which uſe the fame: food, that have 
have not ſuch & mechaniſm” in their digeſtive organs. | Horſes, 
aſſes, &c. have but one ſtomach, where graſs is macerated, 
and a liquor for their nouriſhment extracted, and the remain” 
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* der ſent out by the anus very little altered. From this diffe- 
m rent ſtructure of the ſtomach in theſe creatures, a ruminant 

10 animal will be ſerved with one- third leſs food than another 

— of equal bulk: graſiers are ſufficiently acquainted with this. 

er The reaſon is, that ruminating animals have many and ſtrong 

bw digeſtive organs; all their food is fully prepared, and almoſt. 

; wholly converted into chyle : But a horſe's ſtomach is not fit- 

4. ted for this; ſo that he requires a much greater quantity of 

1p food to extract the ſame nouriſhment. _ | 

c- The guts of theſe creatures are of a conſiderable length in 

"X proportion to the bulk of the body; and this confirms what 0 
rſt we ſaid formerly on the ſubject of the inteſtines of a dog, | 
in viz. that the length and capacity of the guts were different in 
ke different animals, according to the nature of their food. 9 
rs The duodenum is formed here much the ſame way as in a | 
h, dog, and the general intention kept in view with regard to the | 
ch mixture of the bile and pancreatic lymph. 'The great guts here, 

nis hardly deſerve that name, their diameter differing very little 

ly from tliat of the ſmall ones; but to compenſate this, they are 8 

Iſo much longer proportionally than a dog's are, being convulu- 

0 ted as the ſmall guts are. The cæcum is very large and long. 

us 'The digeſtion of the cow, as well as ſome other animals, is, [ 
ot accompanied with a peculiar kind of action called ruminetion ; 4 
ies the intention of which ſeems to be, that the food may be tuf- | 
to ficiently comminuted, and thus more fully acted; upon by the | | 
by Romach : for it is not obſerved that a calf ruminates as long | 

ith: as it is fed only upon milk, though the action takes place as | 
in- ſoon as it begins to eat ſolid food. But it is to be obſerved, that | 

u- 28 long as a calf feeds only upon milk, the food deſcends im- 
rs. mediat=ly into the ſourth ijomach (which, as has been already _ 1 
ave mentioned, ſeems only capable of performing the operation | 1 
ſes, of digeſtion) without ſtopping in any of the firſt three. The 9 
ed, rumination does not take place till after the animal has eaten 
in- « conſiderable quantity: after which ſhe lies down, if ſhe can 
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great velocity, almoſt as if ſhot from a muſket. This ball the 


fo on alternately, till all the food ſhe has eaten has undergone 


worſe fare, and ſmaller quantities of it, than a horſe ; hence 


parts than horſe dung, proves much inferior to it as a manure. 


dines; but in bitches, and other multiparous animals, they 


do it conveniently, and begins to chew; though the operation 
will take place in a ſtanding poſture, it ſhe cannot lie down. 
In this action a ball is obſerved to riſe from the ſtomach with 


animal chews very accurately, and then ſwallows it again, and 


this operation. This is eafily explained from the ſtructure of 
the ceſophagus, which has one ſet of fibres calculated for 
bringing up the graſs, and another for taking it down again. 

By means of rumination, the cow extracts a much larger 
proportion of nouriſhment from her food, than thoſe animals 
which do not ruminate . and hence ſhe is contented with much 


alſo the dung of cows, being much more exhauſted of its fine 


The ſpleen differs not much either in figure or ſituation from 
that of a dog's : but it is a little more firmly fixed to the dia- 
phragm, there not being here ſo much danger of this viſcus's 
being hurt in the flexions of the ſpine. 

The liver is not ſplit into ſo many lobes in this creature as 
either in a man or dog; which depends on the ſmall motion 
this creature enjoys in its ſpine, which made ſuch a diviſion 
needleſs. This alfo confirms what I formerly advanced on 
this head. | 

Their veſica urinaria is of a pyramidal ſhape. It 1s very 
large, and more membranaceous z for the urine of theſe crea- 
tures not being ſo acrid as that of carnivorous animals, there 
was no ſuch occaſion for expelling it ſo ſoon. | 
| The male is provided with a looſe pendulous ſcrotum, and 
conſequently with <efculz ſeminales. The female organs dif- 
ter from thoſe of a bitch, moſtly as to the form of the cornua 
uteri, which are here contorted in form of a ſnail. In this, and 
all uniparous animals, they contain only part of the ſecun- 


run 


COMPARATIVE ANATOMY. 291 


run ſtraight up in the abdomen, and contain the fœtus them- 
ſelves. | FO 
The ſituation of the Zeart is much the ſame with that of 
a dog, only its point is rather ſharper: In us, the heart 
beating continually againſt the ribs, and both ventricles going 
equally far down to the conſtitution of the apex, it is very ob- 
tuſe ; but here the apex 1s made up only of the left ventricle, 
ſo is more acute. 
The aorta in this creature is juſtly divided into aſcending and 


deſcending, though this diviſion is ill-founded either in a dog 


or man; and it has certainly been from this ſubject that the 


older anatomiſts took their deſcriptions when they made this 


diviſion; for here the aorta divides 1 into two, the aſcending 
and deſcending; | 


Of FOWLS in general. 


"HE next claſs of animals we come to conſider are of the 
feathered kind ; which are divided into the granivorous 
and carnivorous. But before we go on to conſider the ſpeciali- 
ties in the viſcera of each kind, we mult obſerve what both 
ſpecies agree in. 
Fowls have a particular covering of feathers different from 
all other creatures, but exaCtly well ſuited to their manner of 
life; for it not only protects them from the | injuries of the 


weather, but ſerves them in their progreſhon through that thin 


aerial element in which they are for the molt part employed; 

and as ſome fowls live much in the water, their feathers be- 
ing continually beſmearcd with an oily liquor, keeps the water 
from ſoaking into their ſkins, and fo prevents the bad effects 


* 


which it would infallibly otherwiſe produce. 


Fowls 
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ſtrong enough for moving them, which he has not. In the 
next place, their wings are not placed'in the middle of their 


_ alfo by filling the ſacs or bladders in the inſide of their abdo- 


Alfonſus Borellus, in his treatiſe De Motu Animalium ; and 


mities are ſituated ſo far back, as to make us at firſt think they 


\ . * 


"Fowls have the ſtrongeſt muſcles of their whole body iu. 
ſerted into their wings; whence by the way we may obſerve, 
that it is altogether impoſſible for man to buoy himſelf up into 
the air like birds, even though he had proper machines in 
place of wings, unleſs he were likewiſe provided with muſeles 


bodies , bux a good deal further forwards ; whence it would 
at firſt view appear, that their heads would be erect, and their 
poſterior parts moſt depending when raiſed in the air: but 
by ſtretching out their heads, which act upon the lever of a 
long neck, they alter their centre of gravity conſiderably ; and 


men with air, and expanding their tail, they come to make the 
poſterior part of their bodies conſiderably higher; and thus 
they fly with their bodies nearly in an horizontal ſituation. 
Hence we ſind, that if their necks are kept from being ſtretch- 
ed out, or if you cut away their tails, they become incapable 
of lying any conſiderable way. The largeneſs of the wings 
in different fowls varies according to the occaſions of the 
creature. Thus birds of prey, who muſt fly a conſiderable 
Way to provide their food, have large ſtrong wings; whereas 
domeſtie birds, who find their nouriſhment almoſt every where, 
have very ſhort and but ſmall wings. Their tail i is of uſe in 
aſſiſting to raiſe them in the air; though the chief purpoſe of 
it is to ſerve as a rudder in guiding their flight, whilſt they uſe | 
their wings as we do oars in putting forward a boat. The 
beſt account of this manner of progreſſion of fowls is given by 


in the Religious Philgſopher we have Borelli's doctrine {tripped 
in ſome meaſure of its mathematical form. The poſterior extre- 


would be in continual hazard of falling down forwards when 


they walk: but this is prevented by their holding up their 
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heads and necks, ſo as to make the centre of gravity fall upon 
the feet 3 and when they have occaſion for climbing up a ſteep 
place, they ſtretch out their heads and necks forward, eſpe- 
cially if they are ſhort legged, the better to preſerve properly 
Thus we may obſerve a gooſe en- 
tering a barn-door, where generally there is an aſcending ſtep, 
to ſtretch out its neck, which beſore was raiſed, and incline 
its body forwards. This is laughed at by the common peo- 


the balance of the body. 


ple, who aſcribe it to a piece of folly in the gooſe, as if afraid 
of knocking its head againſt the top of the door. 

Carnivorous animals are provided with ſtrong crooked claws 
for catching their prey: water-fowls uſe them for ſwim- 
ing; and principally for this purpoſe, have a ſtrong firm mem- 
brane interpoſed between the toes. 
chaniſm to be obſerved in the toes of fowls, which is of con- 
' fiderable uſe to them. For their toes are naturally drawn to- 
gether, or bent, when the foot is bent : this is owing to the 
| ſhortneſs of the tendons of the toes, that paſs over them, 
which is analogous to our heel: and that the toes are ſet in 
the circumference of a circle, as our fingers are: Hence, 
when the foot is bent, the tendons muſt conſequently be 
much ſtretched ; and, ſince they are inſerted into the toes, 
muſt of neceſſity bend them when the foot is bent; and 
when the foot is extended, the flexors of the toes are again 
rclaxed, and the toes therefore expanded. This is alfo of great 
uſe to different kinds of fowls : thus the hawk deſcending with 
his legs and feet extended, ſpreads his talons over his prey : 
and the weight of his body bending Jus feet, the toes are con- 
tracted, and the prey is ſeized by the talons. This is alſo of 
zreat ule to water fowls : 


but, as the parts are now framed, 
draws in its ſoot, the toes are at the ſame time bent and 


Vol. III. 


for had there been no fuch contri- 
rance as this, they muſt have loſt as much way when they 
pulled their legs, in as they had gained by the former ſtroke z 
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contracted into leſs ſpace, ſo that the reſiſtance made againſt 
the water is not near ſo great as before: on the contrary, 

when they ſtretch their foot, their toes are extended, the 
membrane between them expanded, and conſequently a great- 
er reſiſtanee made to the water. Again, ſuch fowls as live 


| moſtly in the air, or have occaſion to ſuſtain themſelves on 


branches of trees in windy weather, and even in the night- 
time when aſleep, while all their mufcles are ſuppoſed to be 
in a ſtate of relaxation; ſuch, I ſay, have no more to do but 
lean down the weight of their bodies, and their toes continue 
bent without any muſcles being in action; and whenever 
they would diſentangle themſelves, they raiſe up their bo- 
dies, by which their foot, and * their toes are ex- 


tended. 


The roſtrum, bill, or beak of fowls, is compoſed of two 
mandibulæ, and, as in quadrupeds, the upper one has no 
motion but what it poſſeſſes in common with the head. But 
parrots are an exception to this rule; for they can move the 
upper mandible at pleaſure : this is exceedingly convenient, as 
it enables them to lay hold of whatever comes in their way. 
Carnivorous fowls have their beaks long, ſharp, and crooked ; 
domeſtic fowls, ſuch as the hen kind, &c. have ſtrong ſhort. 
beaks, commodiouily fitted to dig up and break their food; 
the water-fowls, again, have long, or very broad ſcoop-like 
beaks, which is moſt convenient for them. The ſternum of 
fowls is much larger proportionally than the human, and has 


a ridge riſing in its middle for the more commodious origin of 


the muſcles that move the wings. It is alſo leſs moveable than 
ours; for had it been very moveable, a great deal of the force 


employed for moving tlie wings would at every contraction of 
the muſcles have been loſt, or elſe ſome other muſcles muſt 


have come in play to keep the ſternum firm; but this addi- 


| tional weight would have been ir convenient for their pro- 
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What other things are moſt remarkable in the ſtructure of 
the ſeveral viſcera, we ſhall conſider in that common domef- 
tic animal the cock or hen; and aftewards obſerve the diffe- 
rence of their viſcera chylopoietica from a carnivorous fowl. 


The Anaromy of a COCK. 


HOUGH this kind of birds lives upon food ſomewhat ſi- 

milar to that of man, yet as they have no teeth to ſepa- 

rate or break down this food, we would expect to find ſome-. 

think to compenſate the want of teeth, ſomething remark- 

able in the organs of digeſtion ; we ſhall therefore begin with 
theſe parts. ns | 

The e&fophagus of this creature runs down its neck, ſome- 


what inclined to the right ſide; and terminates in a large 


membranous ſac, which is the ingluvies or crop, where the 


food is macerated and diſſolved by a liquor ſeparated by 
the glands,, which are eaſily obſcrved every where on the in- 


ternal ſurface of this bag. The effect of this maceration may 


be very well obſerved: in pigeons, who are ſometimes in dan- 


ger of being ſuſfocated by the peaſe, &c. they feed upon, 
ſwelling to ſuch an immenſe bulk in their ingluvies, that they 
can neither get upwards nor downwards. If it be a favourite 
fowl, it might be preſerved by opening the ſac, taking out 
the peaſe, and ſewing up the wound. 

The food getting out of this ſac, goes down by the remain- 


ing part of the ceſophagus into the ventriculus ſuccenturiatus, 


or infundibulum Peyeri, which ſeems to be a continuation of 
the gullet : it has ſeveral glands, for ſeparating a liquor to di- 
lute the food ſtill more before it comes into the true ſtomach 
or gizzard, ventriculus cailoſus. The gizzard conſiſts of two 
very ſtrong muſcles covered externally with a tendmous apo- 
neuroſis, and lined on the inſide by a very thick firm mem- 


brane, which we evidently diſcover to be a production of the 
D d 3 | | cuticula. 


— 


guticula. This might have been proved in ſome meaſure 


part a continuation of the epidermis; nay, all the hollow 


The uſe of the internal coat of the ſtomach of fowls is to de- 


take down conſiderable numbers of the moſt ſolid little rugged 
flints they find; and theſe can ſerve for no other purpoſe than 


by becoming ſmooth, are unfit for this oſſice, they are thrown 


rr 


p ny ſuppoſe, but becauſe they frequently happen to be mixed with the 
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43 prioni, from obſerving, that this membrane, which in 
chicks is only a thin flight pellicle, by degrees turns thicker 
and ſtronger the more attrition 1t ſuffers: but there is no o- 
ther animal- ſubſtance, ſo far as we know, which grows more 
hard and thick by being ſubjected to attrition, except the cu- 
ticula-—Hence may be drawn ſome kind of proof of what I 
have ſometimes affirmed concerning the thnica villoſa of the 
ſtomach and inteſtines in the human body, viz. that it was in 


parts of the body, even arteries, veins, &c. ſeem to be lined 
with a production of this membrane, or one analogous to it. 


fend the more tender parts of that viſcus from the hard grains 
and little ſtones theſe creatures ſwallow, The uſe of the giz- 
zard is to compenſate for the want of teeth; and it is well 
fitted for this purpoſe from the great ſtrength it poſſeſſes. 
Ihe digeſtion of theſe animals is performed merely by at- 
trition, as is evinced by many experiments; and it is further 
aſſiſted by the hard bodies they ſwallow. We ſee them daily 


to help the trituration of their aliments *. After theſe pebbles, 


9 by the mouth. Hence fowls that are long confined, though 
| | ever 


* Spalarzani has found, that pebbles are not at all 8 to he 
trituration of the food of theſ: animals. He does not, however deny, 
that hen put in motion by the gaſtric muſcles, they are capable of 

producing ſome eſtect on the contents of the ſtomach; but is inclined 
do believe, that they are not ſought for and ſelected by deſign, as ma- 


3 See Dilferlations relative to che n2 atural hiftory of animals and 
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ever ſo well fed, turn lean for want of theſe ſtones to help 


their digeſtion. But this was put beyond all diſpute by Mr 
Tauvry, who gave a piece of metal to an oftrich, convex 
on one ſide, and concave on the other, but carved on both; 
and opening the creature's body ſome time after, it was found, 
that the carving on the convex ſide was all obliterated, while 
the engraved character remained the ſame as before on the 
concave fide, which was not ſubjected to the ſtomach's preſ- 
ſure : this circumſtance could not have happened had digeſ- 
tion been performed by a menſtruum, or any other way what- 
ſoever ; but may be eafily ſolved by allowing a ſimple mecha- 
nical preſſure to take place. We are, however, by no means 


to conclude from this, as ſome have too raſtily done, that in 
the human body digeſtion is performed by fimple attrition; o- 


therwiſe we may, with equal ſtrength of reaſon, by as good 
arguments drawn from what is obſerved in fiſhes, prove that 
the aliments are diſſolved in our ſtomachs by the action of 2 
menſtruum. But this method of reaſoning is very faulty; nor 
can it ever bring us to the true ſolution of any philoſophical or 
medical problem. It is very plain, ſince the ſtructure of the 
parts of the human ſtomach are ſo very different from that of 
this creature, that it is fooliſh and unreaſonable to imagine 
both of them capable of producing the ſame effects. At each 
end of the ſtomach, there are as it were two particular ſacs of 
a different texture from the reſt of the ſtomach, not conſiſting 
of ſtrong muſcular fibres; they ſeem to be receptacles for the 


ſtones, (eſpecially at the end which is fartheſt from the ori- 


fice), while the digeſted aliment is protruded into the inteſ- 
tines. 


The duodenum begins near the ſame place at | welidas the 


epd enters; yet notwithſtanding the vicinity of theſe 
two tubes, the aliments are in no danger of getting out 


before they are perfectly digeſted, by reaſon of a protuberance, 


or ſeptum medium, between the. orifices; and in thoſe creatures 


who 
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who have ſuch a ſtrong muſcular ſtomach, it is. a matter of. 


great indifference whether the entry of the œſophagus or pylo- 
rus be higheſt, provided that the entry from the oeſophagus 


does not allow the food to regurgitate, ſince the force of the 


ſtomach can eaſily protrude it towards the duodenum. This 


85 gut is moſtly in the right fide, and hangs pendulous in their 


abdomen, having its two extremities fixed to the liver. The 
ductus choledochus enters near its termination, where it mounts 
up again to be fixed to the liver; and left, by the contraction 
of the inteſtines, the bile ſhould paſs over without being inti- 
mately blended with the chyle, that duct enters downwards, 
contrary tdthe courſe of the food, and contrary to what is 
obſerved in any of the animals we have yet mentioned. But 
ſtill the general intention is kept in view, in allowing theſe 
Juices the faireſt chance of being intimately blended with the 


food. 


The ſinall guts are proportionally longer than thoſe of carni- 
vorous birds, for the general cauſe already aſſigned. At the 
end of the ilium they have two large intefina ceca, one on each 
{ide, four or five inches long, coming off from the fide of the 
rectum, and aſcending; and we find them containing part of 
the food: Theſe ſerve as reſervoirs to the fæces; which, after 
ſome remora, there regurgitate into what ſoon becomes the 
rectum ; which, together with the excretories of urine and or- 


gans of generation, empties itſelf into the common cloaca. 
The ſmall inteſtines are connected by a long looſe meſen- 


tery, which has little or no fat accompanying the blood veſſels, 


there being no hazard of the blood's being ſtopped. The Pau- 


creas in the creature lies between the two folds of the duode- 


| num, and ſends two or three ducts into this gut near the 
biliary duct. | | | 


The ſpleen is here of a round globular figure, ſituated be- 
tween the liver and ſtomach; and between theſe and the back- 
bone it enjoys the ſame properties as in other animals, viz. 

. | : large 
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large blood - veſſels, &c. All its blood is fent into the wena 
;ortarum, and has a perpetual conquaſſation. It has no excre- 
tory, as far as we know. Their ver is divided into two e- 
qual lobes by a pellucid membrane, running according to the 
length of their body: and hence we may obſerve, that it is 
not proper to that bowel to lie on the right ſide; which is ſtill 
more confirmed by what we obſerve in fiſhes, where the great- 
eſt part of it lies in the left fide. 

The ſhape of their gall- bladder is not much different from 
that of quadrupeds; but is thought to be longer in proportion 
to the ſize of the animal, and is farther removed from the liver. 

The principal difference to be remarked in the Heart, is the 
want of the valvulz tricuſpides, and their place being ſupplied 
by one fleſhy flap. 

The lungs are not looſe within the cavity of the thorax, but 


fixed to the bone all the way; neither are they divided into 


lobes, as in thoſe animals that have a large motion in their 


ſpine. They are two red ſpongy bodies, covered with a mem- 


brane that is pervious, and which communicates with the 
large veſicles or air-bags that are diſperſed over their whole 
abdomen; which veſicles ſerve two very conſiderable uſes. 
The one is to render their bodies ſpecifically light, when they 
have a mind to aſcend ard buoy themſelves up when flying, by 
diſtending their lungs with air, and alſo ſtraiten their Zrachee 
arteria, and fo retain the air. Secondly, they ſupply the place 
of a muſcular diaphragm and ftrong abdominal muſcles ; pro- 
ducing the ſame effects on the ſeveral contained viſcera, as 
theſe muſcles would have done, without the incoveniency of 
their additional weight: and conducing as much to the exclu- 


hon of the egg and fæces. 


When we examine the upper end of the trachea, we obſerve 
z ima glottidis with muſcular figes, which may act in prevent- 
ing che food or drink Tom paſſing into the lungs; for there is 
no epiglottis, as in man and quadrupeds. 


The 
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PA's he trachea arteria, near where it 2 "27 TIE 1 very * 
contracted; 3 and their voice is principally owing to this coarc- 
tation. If you liſten aftentively to a cock crowing, you will 
be ſenſible that the noiſe does not proceed from the throat, 
dat deeper; nay, this very pipe, when taken out of the body, 
and cut off a little after its diviſion, and. blown into, will 
make A ſqueaking noiſe, ſomething like the voice of theſe crea- 
tures. On each ſide, a little higher than this contraction, 
there i is a muſcle ariſing from their ſternum, which dilates the 
trachea. The cartilages, of which the pipe is compoſed in 
this animal, go quite round it; whereas in men and quadru- 
peds they are diſcontinued for about one fourth on the back- 
part, and the intermediate ſpace is filled up by a membrane. 
Neither is the trachea ſo firmly attached to their vertebræ as 
in the other creatures we have examined. This ſtructure we 
ſhall find of great ſervice to them, if we conſider, that, had the 
Tame ſtructure obtained in them as in us, their breath would 
have been i in hazard of being ſtopped at every flexion or twiſt- 
ing in their neck, which they are frequently obliged to. This 
we may be ſenſible of by bending our necks conſiderably on 
one fide, upon which we ſhall find a great ſtraitneſs and diff- 
| eulty of breathing; whereas their trachea is better fitted for 
following the flexions of the neck by its looſe connection to 
the vertebræ. 

In place of a muſcular diaphragm, this creature has nothing 
but a thin membrane connected to the pericardium, which ſe- 
parates the thorax and abdomen. But beſides this, the whole 
abdomen and thorax are divided by a longitudinal membrane or 
mediaſtinum connected to the lungs, pericardium, liver, ſtomach, 
and to the fat lying over their ſtomach and guts, which 1s ana- 


logous t to an omentum, and ſupplies its place, | 
The Iymphatic Alem in birds conſiſts, as in man, of lacteal 


and lymphatic veſſels, with the thoracic. dud. 5 
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The lacteals indeed, in the ſtricteſt ſenſe are the lymphatics 
of the inteſtines; and, like the other lymphatics, carry only a 
tranſparent lymph; and inſtead of one thoracic duct, there 


| are two, which go to the jugular veins. In theſe circum- ; 4 

| ſtances, it would ſeem that birds differ from the human ſubject, 3 : 

| ſo far at leaſt as we may judge from the diſſection of a gooſe, 1 
the common ſubject of this inquiry, and from which the fol- 5 

| towing deſcription is taken. 1 

The lacteals run from tlie inteſtines upon the meſenteric 1 

5 veſſels: thoſe of the duodenum. paſs by the fide of the pan- 1 

; |  cEreas; afterward they get up the cæliac artery, of which the 

| ſuperior meſenteric is a branch. Here they are joined by the 

: lymphatics of the liver, and then they form a plexus which 

ſurrounds the cæliac artery. Here alſo they receive a lym- 

phatic from the gizzard, and ſoon after another from the 


lower part of the ceſophagus. At the root of the cæliac artery 
| they are joined by the lymphatics from the glandulæ renales, 
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a and near the ſame part by the lacteals from the other ſmall 
- | inteſtines, which veſſels accompany the lower meſenteric 
. artery; but, before they join thoſe from the duodenum, they 
a receive from the rectum a lymphatic, which runs from the 
Fn blood-veſſels of that gut. Into this lymphatic ſome ſmall 
8 veſſels from the kidneys ſeem to enter at the root of the 
cxliac artery. The lymphatics of the lower extremities [2 
8 probably join thoſe from the inteſtines. At the root of the 3 
25 cœliac artery and contiguous part of the aorta, a net-work is 1 . 
e formed by the veſſels above deſcribed. From this net- work Wa! ; 
15 ariſe two thoracic ducts, of which one lies on Each ſide of 19 
ly the ſpine, and runs obliquely over the lungs to the jugular : 
5 vein, into the inſide of which it terminates, nearly oppoſite to : 
| the angle formed by the jugular and ſubclavian vein. The | 
l thoracic duct of the left fide is joined by a large lymphatic, þ 
which runs upon the eſophagus. The thoracic ducts are 
0 


joined by the lymphatics of the neck, and probably by thofe of 
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of the wings where they open into the jugular veins. The- 
lymphatics of the neck generally confilt of two large 
branches, on each fide of the neck, accompanying the blood- 
veſſels; and thefe two branches join near the lower part of 
the neck, and form a trunk which runs cloſe to the jugular 
vein, and opens into a lymphatic gland; from the oppoſite 
ſide of this gland a lymphatic comes out, which ends in the 
jugular vein. 

On the left hide.” Ho whole of this lymphatic. joins the 
thoracic duct of the ſame ſide: but, on the right fide, 
part of it goes into the inſide of the jugular vein a little above 

the angle; 3 Whilſt another joins the thoracic duct, and with 
that duct forms a common trunk, which opens into the in- 
fide of the jugular vein, a little below the angle which that 
vein makes with the ſubclavian. This ſyſtem in birds differs 
moſt from that of quadrupeds, in the chyle being tranſparent 
and colourleſs, and in there being no viſible lymphatic glands, 
neither i in the courſe of the lacteals, nor in that of the lym- 
pahtics « of the abdomen, nor near the thoracic ducts. 
The Lidneys lie in the hollow excavated in the ſide of the 
back-bone, from which there is ſent out a bluiſh-coloured canal 
running along by the fide of the vas deferens, and terminating . 
directly into the common cloaca. This is the. wreter, which 
opens by a peculiar aperture of its own, and not at the penis. 
Fowls having no ve/rca urinaria, ſome authors thought that they 
never paſſed any urine, but that it went to the nouriſhment of 
the feathers : but this is falſe; for that whitiſh ſubſtance cover- 
1 ing their greeniſh feces, and which turns afterwards chalky, 


is their urine... Let us next conſider the organs. of generation 
of both ſexes and firſt thoſe of the male. 

: 41 he z eflicles are ſituated one on each ſide of the back-bone ; 5 
and are proportionally very large to the creature's bulk. From 
theſe run out the va/a ſeminifere 3 at firſt ſtraight z bur after | 
they recede fartber from the body of the teſticle they ac- 
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guire an undulated or convoluted form, as the epididy- 
mis in man. 'Theſe convolutions partly ſuppy the want of 
weſiculz ſeminales: They terminate in the penis, of which the 
cock has two, one on each ſide of the common cloaca point- 
ing directly outwards. They open at a diſtance from each 
other, and are very ſmall and ſhort ; whence they have eſcap- 
ed the notice of anatomiſts, who have often denied their exiſ- 
tence. In birds there is no proſtate gland. This is what is 
chiefly remarkable in the organs of that male. 


The racemus vitellorum, being analogus to the ovaria in the 
human ſubject, are attached by a proper membrane to the 
back-bone. This is very fine and thin, and continued down 
to the uterus. Its orifice is averſe with reſpect to the ovaria 3 
yet notwithſtanding, by the force of the orgaſinus denercus, it 
turns round and graſps the vitellus, which in its paſſage through 
this duct called the infundibulum, receives a thick gelatinous 
liquor ſecreted by certain glands. This, with what it receives 
in the uterus, compoſes the white of the egg. | By this tube 
then it is carried into the uterus. The ſhell is lined with a 
membrane; and in the large end there is a bag full of air, 
from which there is no outlet. : 

The uterus is a large bag, placed at the end of the infundi- 
zulum, full of wrinkles on its inſide; here the egg is completed, 
receiving ats laſt involucrum, and is at laſt puſhed out at an o- 
pening on the fide of the common cloaca. From the teſtes in 
the male being ſo very large in proportion to the body of the 
creature, there muſt neceſſarily be a great quantity of ſemen 
ſecerned ; hence the animal is falacious, and becomes capable 
of impregnating many females. The want of the veſicule ſe- 
 minales is in ſome meaſure ſupplied by the convolutions of the 
waſa deferentia, and by the ſmall diſtance between the ſecerning 
and excretory organs. The two penes contribute alſo very 
much to their ſhort coition ; at which time e the opening of the 
- "> MEET N uterus 
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W COMPARATIVE ANATOMY. 


uterus into the cloaca is very much dilated, that the ele of 
the ſemen. on the vitteli may be greater, 

A hen will of herſelf indeed lay eggs; but. theſe are not 
impregnated, and yet they appear entirely. complete, 

I come now to conſider the nutrition of the fœtuſes of ovi- 
parous animals, and ſhall give a ſhort hiſtory of an egg, and of 
the changes brought on it by incubation. To ſave the perpe- 
| tual repetition of my being aſſured of the truth of each fact by 
repeated obſervations, I have to obſerve once for all, that un- 
leſs where I expreſsly confeſs I had no opportunity, or neglect- 
ed to examine them, I conſider myſelf obliged to o give occular 
demonſtration of what I aſſert. 

1. The ſhell of an egg becomes more brittle by being expol: 
ed to a dry heat. — | 
2. The ſhell is lined every-where with a very thin, but ſome- 
what tough, membrane; which, dividing at or very near to 
the obtuſe end of the egg, forms a ſmall bag, where air only 
is contained. 

3- In a new-laid egg, this follicutus appears very little, but 
becomes larger when the egg is kept. 

4. The albumen, or white of an egg, is contained in concen- 
trical membranes, but is not all of the ſame conſiſtence: for 
the exterior part of it is thin, and diffuſes itſelf almoſt like wa- 
ter when the membranes are broken; whereas its anterior part 
is more viſcous. | 

5. The white of an egg can make its way through the ſhell, 
as appears from its waſting by keeping, eſpecially if it expoled 
to gentle heat. _ 

6. The globular vitellus or yolk would ſeem to be no other 
than a liquor incloſed in a membrane; becauſe, whenever the 
membrane is broke, it runs all out; and is ſpecifically heavier 
than the white. 

7. The chalazw are two white ſpongy bodies, riſing very 
ſmall from the oppo: te ſides of the membrane of the yolk, but 
gradually 
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gradually become larger as they are ſtretched out from it in 


an oblique direction with regard to the two ends of the egg. 
8. If we compare the chalazz to the extremitres'of an axis 


paſſing through the ſpherical vitellus, this ſphere will be com- 


poſed of two unequal portions, its axis not paſſing through its 


centre; confequently, fince it is heavier than the white, its 
ſmaller * muſt always be ne in all ane of 


the egg: 


9. The yellowiſh-white round ſpot, 3 cicatricula, is 
placed on the middle of the ſmaller portion of the yolk; and 
therefore muſt (by $8.) ay oppo on the ſuperior part of 


the vitellus. 

10. The cjcatricula ſeems to be compoſed of voted rde 
of different colours; and, in a fecundated egg, contains the 
embryo or chick. See Malpighi “. 

11. Eggs, whoſe obtuſe ends are all rubbed over with lin- 
ſeed-oil, or ſuch other ſubſtances as block up ſmall pores, are 
as fit for bringing forth chickens, when incubated by a hans a as 
other eggs are. | 

I did not make the experiment; but can give „ 
whoſe ſcrupulous candour, with ſincere good wiſhes and en- 
deavours for the improvement of phyſic in this place, num- 
bers muſt be acquainted with: I mean my father; who be- 


ſmeared eighteen eggs in the manner mentioned; then having 


put a mark on them, he ſet them, with the like number-of 
other eggs, under three hens, who brought out thirty-ſix 
chickens, not one egg of the whole number failing. 

12. After incubation, the folliculus aeris is gradually ex- 
tended ; till, near the time of the excluſion of the chick, it 
occupies, as near as I could Judges more than a _ of the 
cavity of the ſhell. _ | 


„me 
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13. The extended folliculus does not collapſe, upon being 
et to the r of the atmoſphere, after incubated 8 
are opened 

14. By 8 the bn becomes thinner and more 
ud eſpecially on its upper part near the air-bag, where it 
is alſo firſt conſumed: and it is afterwards diminiſhed towards 
the ſharp end of the egg, till at laſt nothing of it is left except 
a white cretaceous ſubſtance at the lower part of the ſhell. | 

15. As the part of the white neareſt to the cicatricula is 
waſted, its membrane and the cicatricula ſtill approach nearer, 
till they become contiguous. This membrane of the albumen 
is what is commonly called the chorion. 

16. Some time before the albumen is quite eyes. what 
remains of it is placed at the lower part of the egg; and there- 
| fore the yolk is interpoſed between it and the membrane which 
immediately contains the fœtus. See h . and 10. | 

17. The white of a fecundated egg is as ſweet and free from 
corruption, during all the time of incubation, as it is in a new 
Rid egg - | 

11 taſted, ſmelled, 250 Sens the whites of eggs during 
all the ſtates of incubation, both when they were raw and boik 
ed, and conſtantly found as juſt now defcribed; and therefore 
cannot imagine how Bellini F could affirm it to have a heavy, 

abominably ungrateful taſte, a ſtinking ſmell, and.not only to 
ODOR, | when ſwallowed, a troubleſome ſenſation 1 in the ſto- 
| mach 


It is ſomewhat out of my ſphere to inquire how this Ada ne 
air gets into the folliculus: but if any are curious enough to make this 
inquiry, I would recommend to them to obſerve how this folliculus 

diftends and keps flretched in an exhauſted receiver of an air-pump; 
o exhauſt the air gradually out of the ſhell, while it ſtands expoſed 
40 the atmoſphere, both while the folliculus is entire, and after it is 
broke, obſerving always the riſing or falling of the mercurial gage; 
4 conſider g rr. and 13.; and to conſult Bellini de Mot. Cord. prop: 
2x. and Hale's Staticks, 


+ De Motu Cord. prop. vi, 
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mach and guts, but to prove purgative. He muſt unluckily 
have examined none but ſubventaneous eggs: which is further 
confirmed by deſcription of the ſmall particles in the coliquat- 
ed albumen, that reflect light ſo ſtrongly as the eye cannot 
bear it; which I ſaw in-ſome ſubventaneous eggs, but could 
not obſerve in any that were impregnated. 

18. According to Bellini , the coll:quated white BOY be- 
comes incapable of coagulation by heat; but in the trials Imade, 
it frequently did coagulate, though Ifound the ſucceſs of this ex- 
periment very uncertain: the only general rule I could fix was, 
that, before the gth. or 1oth day of incubation, the thinner 
white did not coagulate; but after that, it frequently did. 

19. Very ſoon after incubation, the volume of the yolk ap- 
pears. encreaſed; and, by its riſing then nearer to the upper 
part of the egg, we may conclude that its ſpecific weight de- 
creaſes. 

20. The yolk becomes pale and more fluid for ſome time, 


eſpecially on the ſide next to the chick, where its bulk alſo 


ſooneſt increaſes z but afterwards the membranes of the yolx 
turn firmer and ſtronger, and the liquor in them is leſs in 
quantity, and becomes more viſcous. | 

21. As the chick inereaſes, the yolx is deprefſed in the mid- 
dle; and is ſoon brought into a form ſomething like to a horſe- 
hoe, in the middle of which the chick is lodged. 

22. The yolk remains freſh and uncorrupted all the time 
ef incubation, and is always coagulable. 

23. Not long before the excluſion of the chick, the whole 
yolk is taken into its abdomen, _ 

24. The whole albumen and vitellus are not e by 


the-chick : for ſome part of the humours of the egg eſcapes 


through the ſhell, and is not ſupplied by any thing from with 
out ; as evidently appears by an eggs becoming ſo much ſpe- 
cifically 
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* 
2 


cifiealh lighter, as to ſwim in water after incubation, though 
It ſunk in it when recent. | 
25. The chalazz remain long without being conſiderably 


changed, unleſs that they are brought nearer to each other by 
che creſcent form of the yolk ; at laſt they degenerate into.a 
.dry chalky | ſubſtance. 


26. The cicatricula very ſoon is el by duets; ; 


and, being buoyed up on the top of the yolk to the ſuperior 
part of the egg, it is placed very near to the air-bag; and 
when both increaſe, they become contiguous. 


27. The cicatricula is called ammios, when it becomes large, 
and contains the colliquamentum or * in which the chick 
is immerſed. 

28. The quantity of the . gradually increa- 


; Peri the 15th or 16th day of incubation ; on the 18th, it is 


all conſumed ; and, in the three following days, ſcarce any 
moiſture can be obſerved on the internal ſurface of the amnios, 
29. The liquor of the amnios is more clear and tranſparent 


than the colliquated white; its taſte is more falt, and it has no 


obſervable ſmell. Its conſiſtence is at firſt a little viſcous, then 
it becomes more fluid, and afterwards turns a little ropy again. 
I can ſay nothing of the particular times when it does or 
does not coagulate by heat: for it is in ſo ſmall quantity du- 
ring the greater part of the time of incubation, that one can 


fearce gather as much in a ſpoon as is fit to make any experi- 


ment with: and when all the egg is boiled hard, it adheres ſo 
cloſely tothe white, that it is ſcarce poſſible to diſtinguiſh the one 
from the other. Malpighius “, ſpeaking of the egg between 
the 14th and roth day, ſays, “ That this thin diaphanous li- 
*quor of the amnios was fometimes forced, by boiling, into a 
TShite taſty ſubſtance ;” which my trials allo confirmed. 

„ 
4" De Oro Incubats. | | 
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30. The allantois and its contained urine are to be ſeen in 


an egg, as well as in the ſecundines of - viviparous animals +. 


37. Though the heart is among the firſt parts of the chick 
that can be diſtinguiſhed, yet the umbilical veſſels are Teen 
much about the ſame time that the heart is obſerved. _ 

I did not inquire into this fact; but have two very good 
vouchers for its truth, Harvey f and Malpighius g. | 

32. The umbilical veſſels gradually diſperſe their branches 
upon the amnios, upon the vitellus, and upon the membranes 
of the albumen : The extremities of the much greater num- 
ber being immerſed into the white, are extended proportion- 
ally as it is colliquated: 

33. Near to the end of incubation, the umbilical veſſels be- 
gin to ſhrivel and bee e till at the excluſion they are very 
ſmall. | - 
34. Theembryo i is ſeen in an egg at firſt in the form of a ſmall 
worm : then its carina or ſpine, with the large prominences, 
that afterwards ſhew themſelves to be the brain and eyes, ap- 
pear; the other bowels ſeem hanging from the ſpine; the 
chaſm of the mouth diſcovers itſelf; the extremities ſprout 
out; the viſcera are gradually covered with the integuments ; 
and at laſt the beak, nails, and feathers are ſeen ; after which 
all the parts become ſtronger and firmer, the PR bulk 


of the head decreaſing. 


For the particular times when all theſe chan are thus or- 
derly brought about, conſult Fabricius ab Aquapendente, Har- 
vey, and Malpighius. 

35. After all the parts of the chick are formed, it 18 always 
found lying on the ſide, with its neck greatly bent forward, 


the head being covered with the upper wing, and 117 beak Pla- 


oed between the thighs. 
Ver TE Fff | 36. When 
+ Malpig. Append. de Ovo Incub tab. vit. 
+ De Generat. Animal. exercit. 16. and 17. 
$ De Ovo Incubato. 
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36. When the ſhell is opened after the chick! 18 Wige and 
ſtrong, i it may be ſeen to bounce and ſpurn, ſometimes opening 


its mouth wide, efpecially if it is ſtirred or pricked. 


37. The mouth, ceſophagus, and ingluvies, are always found 
moiſt z but never contain any quantity of aguor that can | be | 
collected or will run out in drops. | | 

38. The bulbous glandular part of the ceſophagus immeds- 
ately above the ſtomach, or what Peyer * calls the infundibulums 
and the ſtomach, are full of a liquor, in the youngeſt chick we 

can diſſect, and continue full the whole time of incubation; 
aer infundibulum nor ſlomach having yet got the tendinous, 
firmneſs they have in adults; nor can we obſerve the dry pelli. 


ele which is fo eaſily ſeparated from theſe parts in hens. 


39. This liquor of the ſtomach is at firſt thin and more wa- 
tery; ; afterwards it becomes curdy; and at laſt reſembles 
2 greyiſh white mucus, unleſs that ſome part of it frequent- 
ty 1s coloured yellow or green by a mixture of bile. It always 
coag ulates, by boiling,into a firm yellowiſtr white ſubſtance. 

40. The quantity of fæces was not large in the great guts of 
any chickens I opened before excluſion. . 

41. A little time before the excluſion, the chick may fre- 
a be heard making the ſame piping ſound that hatched 
chickens make. In three eggs, which were all I opened in this 
ſtate, the beak of the chick had perforated the OP ERIE of the 


 folliculis aeris. 


. The ſhell at the obtuſe end af the egg N ap- 
peary "cracked ſome time before the exclufion of the chick. 

43. The chick is ſometimes obſerved to perforate the ſhell | 
with i its beak ; but, in thoſe I ſaw tumbling out of the ſhell, 
it was broke off irregularly, at the place where the membrane 
of the  folliculus acris was joined to it. 

44. After the excluſion the yolk is gradually waſted, be- 
ing conveyed into the ſmall guts by a ſmall duct, its mem- 
brane, "a 


Pg 


* Comment. in Anat. Ventricul. Ga Ilia. 
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branes gradually contract themſelves, and the duct becomes 


-ſhorter. On the tenth day after excluſion, the vitellus was 


no larger than a ſmall pin- head, and the duct was ſcarce one- 
twentieth part of an inch long. 


From this hiftory of the egg and of incubation, I ſhall en- 


deavour to deduce the manner in which the colliquated 
white is taken in by the chick. 


Authors generally ſcem to agree, that the oviparous foetus, 


while very young, receives its nourifarent by the navel z but 
ſeveral of the beſt reputation have been of opinion, that after- 
wards it is conveyed by the mouth. I ſhall examine the ar- 
guments they uſed in proof of this, and then ſhall ſubjoin 
ſome negative reaſons which they have not noticed. 

Bellini “ has deſcribed the cicatricula, or facculus ammii, with 
the chalaze firſt formed in the back of the hen; to which, ac- 
cording to him, the vitellus is afterwards joined, and the 
white is acquired as they paſs down the oviduct. He fays 
the chalazæ are compoſed of numerous canals, which open 
into the-amnios, and ſend out their roots into the cavity of 
the yolk, and into the white. It is eaſy to conceive what con- 
ſequences may be drawn from this deſcription, by thoſe who 


aſſert the nouriſhment to be carried by the mouth, viz. That 
here are direct paſſages into the cavity where the chick is, 


which can take up the liquors no .other way than by the 


mouth. 


The anſwer to this obſervation is the ſame as has been made 
to the other facts already quoted from this author, I deny that 
the ſaculus amnii 1s formed before the vitellus; - on the contra- 
ry, the vitellus is evidently to be ſeen before the cicatricula or 


chalaze can be decerned. Next, I deny the chalaze (if they 


are canals) to have the leaſt communication with the amnios, 


at any time, or in any ſtate of the egg, other wife 2 than as they | 
TIT 2 "a 


” De Mot. Cord. prop. ix. 
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are both adhering to the membrane of the vitellus; upon 
Which, or within which, no particular fibres, no canals, are 
'Rretched' to the cicatricula. Every one has it in his power to 
examine theſe facts. If then the facts are denied, _ conſe. 
pere cannot be admitted. 

Since there are no canals paſſing eb the yolk, that o- 


pen into the ſaccus colliquamenti, and the cicatricula comes to be 


placed on the upper part of the yolk, and contiguous to the air- 
bag ($ 26.), it is evident, that the liquor amnii muſt be furnyh- 
* the chick, which being covered with feathers, having 
no mammæ, bladder of urine, or large ſalivary glands, can 
only rp it by che branches of the umbilical veſſels e on 
the amnios. 
Harvey affirms, that a liquor is found in the mouth and 
- Ingluvies of the chick, which he concludes to be the colliqua- 
mentum or liguor amnii, from their reſemblance ; from the 
quantity of the contents of the ſtomach; from the chick's be- 
ing ſeen to open its mouth ; and from the neceſſity creatures 
are in of ſwallowing, or of forcing back by vomiting, whatever 
"is introduced to the root of their tongue. 
As to the reſemblance, I do not fee how the compariſon can 
Pas made, ſince the liquor in the mouth and crop is in ſuch 
a ſinalt quantity, ($ 37.) But ſuppoſe that a ſufficient quantity 


Was collected, the two liquors agreeing in ſeveral properties 


would not of itſelf be a ſufficient proof of their being the ſame; 


: and if, for arguments ſake, the liquor 1 in the crop was granted 


to be in a yery large quantity, and to agree in every property 
with that in the ammos, it would certainly appear in the ſame 
form for ſome time in the ſtomach; ; whereas it is alw ays 
found very different there in the larger foetus (5 39. N and 
Har ey confeſfes as much in this place: therefore it may be 
|, concluded, chat! it does not che down into the ſtomach, 
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by the mouth, obſerve, that there are only three days in which 
bs this paſſage can moſt probably be ſuppoſed to happen, which 


ch are from the i5th to the 18th day of incubation; for before 
ity the 15th, the quantity of the /iquor amnii is increaſing, which 
ies is no great fign of its being ſwallowed ;. and aſter the 18th 


ez this liquor is not to be ſeen, (vid. $ 28.) If, then, the liquor 
ed amnii were all ſwallowed between the 15th and 18th days, the 
ſtomach ought to be fuller at this time, and its contents ſhould 
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4 

i It ever any thing like fæces has been ſeen in the crop of 1 3 | 
> chickens, as has been alledged by ſome, it might be no more N 
= chan the yellow or green-caloured ſubſtance brought up, from yet | 
: the ſtomach, ($ 39.) PT Wn 1 

The quantity of the contents of he Snack id inteſtines 1 iy 

= may be accounted for from 5 38, applied to . was ſaid on * Y | 
e viviparous animals. ro 95 Fl 
— Though creatures that reſpire are under a mere jy cither 2 NEE 
* fwallowing, or forcing back by vomiting, whatever 1s intro- 9 Hs 
g duced beyond their fauces, I cannot think it ſhould be thence f 1 Ft: | 
n concluded that a foetus is under the ſame neceſſity; for, as it 1 t ' 
n does not exerciſe reſpiration, it will ſuffer no inconvenience Wy 1 | 
by a liquor lodging near to the glottis; whereas creatures that 6 . 
d breathe cannot allow any ſubſtance to remain there without dan- 4 1 
a- ger of the glottis being ſtopped, or of ſuch ſubſtances falling Pk 
bs down the trachea, either of which would be of bad conſe- 1 5 | 
e- quence; which the creature prevents, by forcing ſuch ſub- "=: 
es ſtances out of ſuch a dangerous ſituation. | | : | 6 ; 
er But to enforce the negative of the colliquamentum paſſing [500 I 
I N 
115 be thinner, more pellucid, &c. like to the colliquamentum; . 
= 2 which I am certain does not happen. Beſides, if we ſuppoſe 190 1 } 
pr the power of digeſtion, ſo ſtrong as to expel this liquor as faſt 1 E 
55 233. it 18 taken down i in theſe three days, i it would certainly fol- g 
low, that this powerful digeſtion continuing in the three ſuc- Nt : 

x6 ceeding days, while there is no liquor to be ſwallowed, the * 


fomach ought to be quite emptied ; which every one who o- 
4 pens 
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pens the a X eee at this time will 50 it is not. 


And; laſtly, as àa more direct proof ſtill againſt Harvey, I broke | 


the ſhells of ſeveral incubated eggs, while the colliquamentum 
was in large quantity, and before the amnios was opened, I 


au/ the chickens open their mouths very wide feveral times, 


but could not obſerve the quantity of the liquor in which' they 
lay at all leſſened. I afterwards carefully diſſected the chick - 
ens, and found no other than the common ſmall quantity in 


the crops, andthe ordinary curdy mucus in the ſtomach; which 


ſeems to me a'demonttration that they do not ſwallow. 
After ſuch convincing proofs, it will be needleſs to make 

any application of the arguments in the former part cf this 

effay to this ſubject 3 and therefore I ſhall only deſire the read- 


er to compare the poſture of a chick, and of a hen while ſhe. 


ſwallows liquors, that they may ſce the poſture of the chick's 
neck to be moſt unfavourable to the ſuppoſition of deglutition 


being perſormed; and then ſhall conclude with a very ſhort 
hiſtory of incubation, aſſigning what I imagine to be the moſt 


probable reaſons of the ſeveral appearances. 


By the heat of the hen, or of ſtoves equal to it, aſſiſted 


poſſibly by the action of the air contained in the folliculus 
aertr ß 2. 3. 12.) the albumen becomes thinner, eſpecially 


where it is moſt expoſed to theſe forces (F 14.); and the vi- 


tellus in the Tame manner becomes ſpecifically lighter (5 19. ), 
and therefore readily riſes in the white. And as, by being di- 
vided into two uncquat portions by its axis the chataze, it pre- 
ſents the ſmaller portion to the incubating heat at firſt, (5 8, 
9.) ; ſo the change in conſequence of incubation being ſooneſt 
and moſt produced here (5 20.), and the cicatricula bcing en- 

larged at the fame titne, the fmaller portion of the volk be- 
comes much lighter ; ; and therefore is buoyed up to the ſu- 
perior part of che egg; whereby the /3/:tu175 azris and the 
membranes of the cicatricula become contiguous when they 


enlarge (5 26.), and the vitelfus can never be in hazard of com- 


preſſing 
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* the tender br 5 and the e veſſels are fitu-. 
ated ſo as to have their extremities. immerſed in the liquors 
that firſt undergo the proper change, for being imbibed by their 
orifices, ( 32.) The incubation continuing, the white is ſtill | 
more and more colliguated, and the umbilical veſſels are pro- 
portionally extended, the veins to abſorb it, and the arteries; to 
throw out any particles that are unfit for the chick till they 
are farther prepared, but efpecially to drive forward the li- 
quors in the veins, as was explained in the account of the vivi- 
parous animals, (4 20.) — When the white in the upper part of 
the egg is exhauſted, its membranes become contiguous to the 
amnios, (C 15.); and thereby the membranes involving the 
fœtus, become ſufficiently ſtrong to reſiſt the motions of the 
chick, when its eaſe or ſafety prompt it at any time to ſpurn. 
—The powers of incubation above-mentioned, aſſiſted by the 
pulſation and conquaſſatory motions of the numerous umbili- 
cal veffels ſpread on the yolk (J 32.), diſſolve that humour 
5 more, and render ſome part of it fine enough to be taken up 
by the ſmall extremities of the umbilical vein, ſome of which 


[pn 


penetrate its membrane: by which the liquor at laſt becomes 
thicker (4 20); and the membrane, being in part emptied, vill 
more eaſily yield to the weight of the chick; and is preſſed 
mto the form of a horſe-thoe (4 21.), while the net-work of the 
veſſels extended on this membrane renders. it itronger and 
firmer, —The folliculus aeris not only aſſiſts in colliquating the. 
albumen; but, when the humours of the egg come to occupy 


2 Teſs ſpace, by eſcaping through the ſheil (9 24), and by being 
changed into the ſolid ſubſtance of the chiek, the folliculus 
enlarging (5 12.), keeps the chick and humours ſteady, with, 
out danger of being diſordered and broke, by the motions bY 
Branches of the umbilical veſſels being diſtributed. 
to the amnios ($ 32), the arteries will pour out their liquors. 
into its cavity in greater quantity than the veins can take them 


the egg. 


np, as long as the foetus is weak: but whenever the foetus be- 
| comes 
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comes e and b che abſorbent power of the 
-veins increaſes, they will take up the fluid of the amnios faſter 


than the arteries pour it in, and its quantity will be diminiſhed 


till it is quite exhauſted, ($ 28.,and 29.) This abſorption will 
go on more ſpeedily in proportion alſo to the umbilical veſſels 
being leſs diſtended with albumen, whereby there is leſs re- 
ſiſtance to the progreſſive motion of the abſorbed liquors; ; 
which probably is the reaſon of the colliquamentum being all 
taken up between the 15th and 18th days. By the conſtant 
circulation and renewal of all theſe humours of the egg, they 


1 freſh. and uncorrupted i in a fecundated egg, (5 17. and 
z) but corrupt ſoon in a ſubventaneous one, or in ſuch 


| of = Shs foetus dies in the time of incubation. e veſſels 
aære not ſufficiently filled, they contract themſelves; and there- 
fore the albumen being exhauſted in the laſt days of incubati- 


on, the umbilical veſſels gradually ſhrivel ($ 33. ), which pre- 


vents the danger of an hzmorrhage when the chick is ſeparat- 
But as the white is not ſuſſicient at 


"this time fully to ſupply the chick, the yolk is taken into its 
body ( 23.); and being there preſſed, it is thrown gradually 
by the proper duct (J 23. and 44.) into the guts to ſupply that 

defect 


The veſſels and glands which open into the alimenta- 
ry tube ſeparate at leaſt as much liquor as will moiſten it; and 


the ſtomach, having no callous ſtrong cruſt on its internal ſur- 
face (9 38.), will ſeparate more than it can do in the adult; and 
in the mean time the glands of the infundibulum pour out a li- 
Jquor that 1 is always thicker as the chik increaſes, till it becomes 
2 very thick white mucus: And therefore the contents of the 
Wy ſtomach of the fœtus in the egg muſt have the appearance deſcrib- 
ec (4 39.), and will be flowly paſſing of into the inteſtines. — 
The ſnell at the obtuſe end of the egg becoming more brittle; 
by being ſo long expoſed to a dry heat (5 1), ), and the mem- 
75 Fe loſing their toughneſs when their moiſture i is exhauſted, 


the chick very caſily tears them, and breaks off that end of the 
e 


S „ Wein, 
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hell, to make its way into the common atmoſpliere. The 
mother having no juices prepared within her body to give to 
the chick for food after it is hatched, and its organs for taking 
in and digeſting aliment being for ſome time too weak to ſup- 
ply it ſufficiently with nouriſhment, the vitellus is made to 
ſupply theſe 8 till the chick is ſufficiently confirmed 
and ſtrong ($ 44. ; after which it is no longer the ſubject of 
my preſent inquiry. | | 
After having obſerved the contents of. the abdomen lll 
thorax, we next proceed to examine the parts about the neck 
and head. | 
Theſe creatures, as was 5 of fowls in general, have 
no teeth. Some, indeed, have an appearance of teeth; but 
theſe are only ſmall proceſſes or ſerræ riſing out from the man- 
dible, without any ſocket, &c. which would have been needleſs, 
as they ſwallow their food entire. But their tongue is made 
ſomewhat firm, leſt it ſhould be hurt by the ſharp points of 
the grain on which they feed. It is of a triangular hgure, 
and pointed before; and as by their depending poſture their 
meat 1s in hazard of falling out of their mouths, to preyent 
this there are ſeveral ſmall pointed papillæ ſtanding out upon 
their tongue and palate, with their points inclined backwards, 
allowing an eaſy paſſage to the wh, but hindering it to re- 
turn. 

We have here no velum palatinum, uoula, or ple : * in 
place of two large holes opening into the noſe, there is only a 
long narrow rima furnithed with ſtrong muſcles; and a ſimilar 
rima ſupplies the place of a glottis. The creature has a power 
of ſhutting both at pleaſure: the nature of their food ſeems 
not only to exempt them from the hazard of its getting into 
the noſe or trachea, but its ſharp points would kurt an uyula, 
or epiglottis. Hence we ſee with what difficulty they ſwallow 
jough or other ſort of food that can be cafily moulded into 


any-form. When we examine the upper end of che trachea, 
Vor. III. ee ee 41 5 we” 
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' we obſerve a rima glottidis with muſcular ſides, which may 
act in preventing the food or drink from paſſing into the lungs, 
for there 1s no epiglottis as in man and quadrupeds. | 
Their cranium is more cellular and cavernous than ours. 
By this means their heads are light, yet ſtrong enough to refiſt 
external i injuries; for the enlarging of the diameter of bones 
contributes to their ſtrength. By this cavernous cranium 
the organ of ſmelling i is fuppoſed to be confiderably enlarged ; 
and ſarther, ſinging birds, as is obſerved by Mr Ray and Mr 
Derham, have the cavernous ſtructure of the brain tilt 
more obſervable: and we are told that the cavity of 
che tympanum communicates with the cells; but this, I am 
apt to believe, ſo far as I could find from diſſection, is rather 
founded on theory than matter of fact. Their brain is cover- 
ed with the common membranes, but its external ſurface is 
not formed into ſo many gyræ or convolutions as ours. Its 
anterior part is quite ſolid, of a cineritious colour, and ſo far 
reſembles of the corpora firiata as to give riſe to the olfactory 
nerves. ' The whole of it appears to us as imperiect, and 
we can ſcarcely determine whether there be any thing ana- 
logous to a third or fourth ventricle : neither the corpus cal- 
tofam, "fornix, nates, or tees, & c. can be obſerved here; 
which parts therefore cannot be imagined as abſolutely neceſ- 
{ary for the functions of life, ſince we find theſe creatures per- 
form them ſufficiently well. We may perhaps think they ſerve a 
Particular uſe in man, who is a rational creature; but then 
quadrupeds enjoy them in common with men. Theſe protu- 
berances, &c. ſeem rather to depend on the different diſpoſi- 
tion of the ſeveral parts, being variouily connected and meet- 
lining in different directions in different places, than their being 
abſolutely neceſſary for any particular uſe; and the uſes that 
have been aſſigned to different parts of the brain by authors, 
ſeem to have no other foundation than the authors fancy. I 
have already owned my ignorance of the uſes of the particular 
68 of the brain, fol ſhall not pretend to give reaſons for- 
9 ten 


ties in it. 
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their being different in different animals. All animals ſeem to 
agree in this, that the cerebrum has always hollows and vacui- 


Their organ of /nelling is very large, and well provided 


with nerves; hence they have this ſenſation very acute. Ra- 


vens and other birds of prey give a ſure proof of this, by their 
being able to find out their prey, though concealed from their 
ſight and at a conſiderable diſtance. 

Thoſe birds that grope for their food in the waters, mud, 
&c. have large nerves, which run quite to the end of their 
bills, by which they find out and diſtinguiſh their food. | 

The anteror part of their eyes (inſtead of having the ſclerotic 
coat contained, fo as to make nearly a ſphere as in us,) turns 
all of a ſudden flat; fo that here the ſclerotic makes but half a 
ſphere ; and the cornea riſes up afterwards, being a portion of 
a very ſmall and diſtinct ſphere : ſo that in theſe creatures there 
is a much greater difference between the ſclerotic and cornua 
than in us. Hence their eyes do not jut out of their heads, 


as in man and quadrupeds. As moſt of theſe creatures. are 


continually employed in hedges and thickets, that their eyes 
might be ſecured from theſe injuries, as well as from too much 
light when flyjng in the face of the ſun, there is therefore a 
very elegant mechaniſm in their eyes. A membrane riſes 
from the internal canthus; which at pleaſure, like a curtain, 
can be made to cover the whole eye; and this by means of a 
proper muſcle that riſes from the ſclerotic coat, and paſiing 
round the optic nerves, runs through the muſculus cculi atiolleus 
(by which however the optic nerves are not compreſſed) and 
palpebra, to be inſerted into the edge of this membrane. 
Whenever this muſcle ceaſes to act, the membrane by its own 
elaſticity again diſcovers the eye. This covering is neither 
pellucid nor opaque, both which would have been equally in- 


convenient; but, being ſomewhat tranſparent, allows as mayy 


rays to enter as to make any object juſt viſible, and is ſufficient 
fo direct them in their progreſſion. By means of this mem- 
| | 8 brane 
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"brane it is that the eagle is ſaid to look at the ſun. Quadrupeds. 
alſo, as we mentioned before have a ſmall membrana niftitans. 
© Beſides, all fowls have another particularity, the uſe of 
Which T think is not fo well underſtood; and that is, a long- 
iſh black triangular purſe, riſing from the bottom of their 
eye juſt at the entry of the optic nerve and ſtretched out into 
their vitreous humour, and perhaps it gives ſome threads to the 
cryſtalline. To this the French (who, as far as I know, were 
the firſt Who took notice of it in their diſſections before the 
Royal Academy) gave the name of bourſe noire. It may poſſi- 
bly ſerve to ſuffocate ſome of the rays of light, that they may 
ſee objects more diſtinctly without hurting their eyes. It has 
a connection with the vitreous, and ſeems to be joined alfo to 
tlie chryſtalline, humours. If we ſuppoſe it to have a power 
of eonrtattion, (which may be as well allowed as that of the 
tlie iris); it may fo alter tlie poſition of the vitreous and cryſ- 
taline humours, that the rays from any body may not fall per- 
pendicularly upon the cryftalline; and this ſeems to be neceſſa- 
ry in them, ſince they cannot change the figure of the anterior 
part of their eye ſo much as we can do: and as this animal is 
expoſed often to too great a number of rays of light, ſo they 
have no tapetum, but have the bottom of their eye wholly black 
on the retina 5 and as as tral of this, * ſee very ill in 
the dark. 1 Rl 
They have no external ear; but in its place a tuft of 
very fine feathers covering the meatus audlitoriuis, which eaſily 
allows the waves of ſound to paſs them, and likewiſe prevents 
duſt or any inſect from getting in. An external ear would 
have been inconvenient in their paſſage through thickets, and 
in flying, & C. A liquor is ſeparated in the external part of the 
ear, or aneutus auditorius, to lubricate the paſſage, and farther 
prevent the entrance of any inſects, &c. The membrana Zym- 
ani is convex externally; and no muſcles are fixed to the 


bones of their ear, which are rather bf a cartilaginous conſiſt- 
„ 8 | ence : 


— * 
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ence: Any tremulous motions impreſſed on the air are com- 
municated in theſe creatures merely by the ſpring and elaſtici- 
ty of theſe bones; ſo, probably, the membrane is not ſo ftreteh- 
ed as in the human ear by muſcles. The ſemicirculax canals 
are very diſtinct, and wes pre ld 


The ANATOMY of a CARNIVOROUS BIRD. 


WII come next to birds of prey, and for an example thall 
take a ſtannel or ſmall hawk. The principal diffe- 
rence to be obſerved in them, is in their chylopoietic viſcera, / 
which may be accounted for from their different way of life. 
Immediately under their clavicles, you will obſerve the œſo- 
phagus expanded into their ing/uvies, which is proportionally 
leſs than in the granivorous kind, ſince their food does not ſwell 
ſo much by maceration; and for the ſame reaſon, there is a leſs 
quantity of menſtruum to be found here. | 
They have alſo a ventriculus ſuccenturiatus, plentifully ſtored 
with glands, ſituated immediately above their ſtomach, which 


we ſee here is thin and muſculo-membranous, otherwiſe than 


in the granivorous kind: and this difference, which is almoſt 
the only one we ſhall find between the two dilferent ſpecies of 
towls, is eaſily accounted for from the nature of their food, 
which requires leſs attrition, being eaſier of digeſtion than 
that of the other kind; nevertheleſs, it ſeems requiſite it 
mould be ſtronger than the human, to compenſate the want 
of abdominal muſcles, which are here very thin. 

The ſame mechaniſm obtains in this creature's * 
that we have hitherto obſerved. As being a carnivorous ani- 
mal, its guts are proportionally ſhorter than thoſe of the grani- 
vorous kind: for the reaſon firſt given, viz. its food being more 


liable to. corrupt, therefore not proper, to- be long detained in 


the body; and for that reaſon it has no ih caca, of whichge 
che other fowls have a pair. The difference in their wings, 
| beaks, 
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beaks, and claws, are obvious; and have been already i in ſome 
due obſerved. 


35 The ANATOMY of AQUEOUS ANIMALS. 


5; AMPHIBIOUS. 


A Wprous esl are generally . into ſuch as 
have lungs, and ſuch as want them. The firſt ſpecies 
after ſo inconſiderably from an ox or any other quadruped, 


that a few obſervations may be ſuſſicient to give an idea of their 


internal ſtructure; for this purpoſe, we ſhall firſt examine that 
ſpecies of them which moſt reſembles man in the internal ſtruc- 


ture, the tortoiſe. . 


TORTOlsF. The covering of this animal in 8 of 
2 a bo remarkably hard and firm in its texture, that a load- 
ed waggon may go over it, without hurting the ſhell or the a- 


njmal within it. In the young animal, this ſhell grows harder 


in proportion as its contents expand z and this creature never 
changes its ſhell as ſome others do: hence it was neceſſary for 
at to be compoſed of different pieces; and theſe are more or leſs 
diſtinct in different animals. Its feet are ſmall and weak; 


aud are execeding!y flow in motion. 


It has neither tongue nor teeth; to make up for which, its 


lips are fo hard as' to be able to break almoſt the hardeſt bo- 


dies. | 

{The ry; canal an much. reſembles that of the form- 
er claſs, 12597 
Ihe principal diene is in he n of che blood. 
The, heart has two diſtinct auricles, without any coramunica- 
tion; and under theſe, there is the appearance of two ventricles 
Aimilar in ſhape to thoſe of the former claſs: but they may be con- 


N fidered as one cavity; for, the ventricle ſends out not only the pul- 


ener . likewiſe the aorta; for there 1 IS 2 paſſage in the 


ais 
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feptum, by which the ventricles communicate freely, and the 
blood paſſes from the left into the right one. From the aorta 
the blood returns into the right auricle, while that from the 
pulmonary artery returns to the left auricle, from which it is 
ſent to the left ventricle, &c. ſo that only a part of the blood 
is ſent to the lungs, the reft going immediately into the aorta z 
hence the animal is not under the neceffity of breathing ſo 
often as otherwiſe it would be. 1 3 
Blood-veffels. From the baſe of the right vettile goes ous 
the pulmonary artery and aorta. The pulmonary artery is 
ſpent upon the lungs. The aortæ may be faid to be three in 
number: for the aorta finiſtra aſcends through the pericardi- 
um in company with the pulmonary artery; and afterwards 
turns down, and ſends off a conſiderable branch, which fplits 
into two; one of which joins the right aorta, while the other 
is diſtributed upon the liver, ſtomach, inteſtines, &c. What 


remains of this aorta runs to the kidnevs and poſterior extremi- 


ties of that ſide. An aorta deſcendens, Sc. after piercing the 
pericardium, runs down and communicates with the branch 
already mentioned, i is diſtributed upon the right kidney and in- 
ferior extremity, and alſo upon the bladder and parts of gene- 


ration. An aorta aſcendens, after getting out of the pericar- 


dium, ſupplies the fore-legs, neck, and head. The blood of 


the ſuperior part of the body returns to the right auricle by 
two jugular veins, which unite after perforating the pericar- 
dium. From the inferior part, it returns to the ſame auricle 
by two large veins; one on the right fide receives the blood from 
the right lobe of the liver; the other on the left fide receives the 
blood from the left lobe, and alſo a trunk which correſponds 
with the inferior vena cava'in other animals. The PUENTE: 
veffels run in the left auricle in the common way. 

Abſorbents. The abſorbent ſyſtem in the turtle, like that in 


the former claſs, conſiſts of lacteals and lymphatics, with their 


common trunks the thoracic ducts; but differs from it in ha- 


ving 
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:aing'avobricus lymphatic glands on any part of its body, nor 
beet formed at the termination in the red veins. | 
The lacteals accompany the blood-veſſels upon the meſentery | 
indie frequent net-works acroſs theſe veſſels : near the root 
of the meſentery a plexus is formed, which communicates 
- with the lymphatics coming from the kidneys and parts near 
the anus. At the root of the meſentery on the left ſide of the 
- ſpine, the lymphatics of the ſpleen join the lacteals; and im- 
- mediately above this a plexus is formed, which lies upon the 
right aorta. From this plexus a large branch ariſes, which 
paſſes behind the right aorta to the left fide, and gets before 
the leſt aorta, where it aſſiſts in forming a very large. * 
which lies upon that artery. | 
From this receptaculum ariſe the thoracic ducts. From its 
| 1 ſide goes one trunk, which is joined by that large branch 
that came from the plexus to the left ſide of the right aorta, 
and then paſſes over the ſpine. This trunk is the thoracic duct 
of the right ſide; for having got to the right ſide of the ſpine, 
it runs upwards on the inſide of the right aorta, towards the 
right ſubelavian vein; and when it has advanced a little above 
-the lungs, it divides into branches, which near the ſame place 
are joined by a large branch, that comes up on the outſide of 
the aorta. From this part upwards, thoſe veſſels divide and 
ſubdivide, and are afterwards joined by the lymphatics of the 
neck, which likewiſe form branches before they join thoſe from 
below. So that between the thoracic duct and the lympha- 
ties of the fame ſide of the neck, a very intricate net- work is 
ſormed; from which a branch goes into the angle between the 
jugular: vein and the lower part or trunk of the ſubclavian. 
This branch lies therefore on the inſide of the jugular vein, 
whilſt another gets to the outſide of it, and ſeems to terminate 
init, a little above the angle between that vein and the ſub- 


Flavian. : 7 
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Lato the above-mentioned receptaculum the lymphatics of 


the ſtomach and duodenum likewiſe enter. Thoſe of the duo- 


denum run by the ſide of the pancreas, and probably receive lym- 
phatics from it, and a part of thoſe of the liver. The lymphatics 
of the ſtomach and duodenum have very numerous anaſto- 
moſes, and form a beautiful net-work on the artery, which 
they accompany. From this receptaculum likewiſe (beſides 
the trunk already mentioned, which goes to the right fide) two 
other trunks nearly equal in ſize ariſe ; one of which runs 
upon the left ſide, and the other upon che right fide of the left 
aorta, till they come within two or three inches of the left ſub- 
clavian vein : where they join behind the aorta, and form 2 
number of branches which are afterwards joined by the lym- 


phaties of the left fide of the neck; ſo that a plexus is here 


formed as well ag upon the right fide. From this plexus a 


branch iſſues, which opens into the angle between the jugular 


and ſubclavian vein. 

SERPENT any CROCODILE. The circulation in theſe 
is ſimilar to that of the turtle; but we find only one ventricle. 
The blood goes ſrom the right auricle to the ventriele which 
ſends out the pulmonary artery and aorta the blood from the 
pulmonary artery returns to the left auricle, that from the 
aorta going to the right auricle, and both the auricles — 
into the ventricle. - 

FROG AND LIZARD. Theſc differ from the former ani- 
mals, in having only one auricle and ventricle : and beſides, 
the ventricle ſends out a ſingle artery, which afterwards ſplits 


into two parts; one to ſupply the lungs, the other runs to all 


the reſt of the body: from the lungs and from the other parts, 
the blood returns into the auricle. 


Vol. III. Hh k I. FISHES, 
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OF theſe we may firſt obſerve, that they have a very ſtrong 
thick cuticle, covered with a great number of ſcales, laid one 
on anether like tiles on houſes. This among other argu- 
ments is ſuppoſed to prove the human epidermis to be of a 


ſquamous ſtructure: but the ſcales reſemble the hairs, wool, 


feathers, & c. of the creatures that live in air; z and, below 
theſe we obſerve the proper cuticula and cutie. | 
The. generality of fiſhes, particularly thoſe ſhaped, like the 
Lad; haddock, &c. have a line running on each ſide. Theſe lines. 
open externally by a number of ducts, which throw out a mu- 
cous or flimy ſubſtance that keeps the ſkin ſoft and clammy, 
and ſeems to ſerve. the ſame purpoſe with the mucous glands 
or ducts which are placed within many of our internal organs. 
In the next place, theſe creatures have neither ſuperior nor 
inferior extremities, as quadrupeds and fowls ; for their pro- 
greſſion is performed in a different way from either of thoſe 
ſpecies of animals: for this purpoſe they are provided with 
machines, properly conſiſting of a great number of elaſtic 
deams, connected to one another by firm membranes, and with 
à tail of the ſame texture; their ſpine is very moveable to- 


_ _ » wards the poſterior part, and the ſtrongeſt muſcles of their 
bodies are inſerted there. Their tails are ſo framed as to con- 


tract to a narrow ſpace when drawn together to either ſide, and 
to expand again when drawn to a ſtraight line with their 
bodies ; ſo, by the aſſiſtance of this broad tail, and the fins on 
their ſides, they make their progreſſion much in the ſame way 
nas a boat with oars on its ſides and rudder at its ſtern. The 


perpendicular fins ſituated on the ſuperior part of their body, 


keep them in æquilibrio, hindering the belly from turning up- 


permoſt: which it would readily do, becauſe of the air- bag in 


the abdomen rendering | their helly ſpecifically lighter than 
: their 
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their back; but by the reſiſtance theſe fins meet with when in- 
clined to either fide, they are always kept with their backs up- 
permoſt. | 
The beſt account of this matter,. we have in the treatiſe be- 
fore-mentioned, viz. Borelli de Motu Animalium, cap. 23. 
It may be next obſerved, that theſe creatures have nothing 


that can be called a rect, ſince they ſeek their food in an hori- 


-zontal way, and can move their bodies either upwards or 
downwards, as they have occaſion, by the contraction or dila- 
tation of the airbag; a long neck, as it would hinder their 
progreſſion, would be very diſadvantageous in the element they 


live in. 
The abdomen is covered on the inferior part with a black- 


coloured thin membrane reſembling our peritoneum. It is 
divided from the thorax by a thin membranous partition, 


which has no muſcular appearance; ſo that we have now ſeen 
two different ſorts of animals that have no muſcular diaphragm. 

Thefe creatures are not provided with 72th proper for 
breaking their aliment into ſmall morſels, as the food they uſe 


is generally ſmall fiſhes, or other animals that need no tritu- 


ration in the mouth, but fpontaneoſly and gradually diſſolve 
into a liquid chyle. Their teeth ſerve to graſp their prey, and 
hinder the creatures they have once catched from efcaping-a- 
gain. For the ſame purpoſe, the internal cartilaginous baſis 


of the bronchix, and the two round bodies ſituated in the poſte- 


rior part of the jaws, have a great number of tenter-hooks- fix- 
ed into them, in ſuch a manner as that any thing can eaſily get 


down, but is hindered from getting back. The water that is 
neceſſarily taken along with their food in too great quanti- 


ties to be received into their jaws in deglutition, paſſes between 
the interſtices of the branchiæ and the flap that covers them. 
The compreſſion of the water on the branchiæ is of confider- 
able uſe to 2 animal, as we ſhall . by and n 1754 
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The e/aþhagus in theſe creatures is very. ſhort, and ſcarcely 


428. 


diſtinguiſhed from their ſtomach ; and their food lies almoſt 


equally in both. The ſtomach is of an oblong figure. Therę 
are commonly found ſmall fiſhes ſtill retaining their natural 
form in the ſtomach. of large ones; but when touched, they 
melt down i into a jelly. From this, and the great quantity of 
li ors poured into their ſtomachs, we may conclude, that di- 
geſtion i is ſolely brought about in them by the diſſolving power 
of a menſtruum, and that no trituration happens here. 

The guts of theſe animals are very ſhort, making only three 


1 the laſt of which ends in the common cloaca for the 
fæces, urine, and ſemen, ſituated about the middle of the infe- 


rior part of their bodies. 15 

To that ſubſtance which I call a givethe name af 
inte eftinula ceca: it conſiſts of a very great numberof ſmall threads, 
like ſo many little worms, which all terminate at laſt in two larg- 


er canals, that open into the firſt gut, and pour into it a viſcous 
liquor much about the place where the biliary ducts enter. 


That kind of panereas formed of intęſtinula cæca is peculiar to 
a certain kind of fiſhes; for the cartilaginous, broad, and flat- 
kind, as the ſkate, ſole, flounder, &c. have a pancreas reſem- 
bling that of the former claſs of animals. Their inteſtines are 
connected to the back-bone by a membrane analogous to a 
meſentery. 

Their liver is very large, of a whitiſh colour; and lies almoſt 
wholly in the left-fide, and contains a great deal of fat or oil. 

= he gall- bladder is ſituated a conſiderable way from their 


liver ; 3. and ſends out a canal, the cyſtic duct, which j joins with 


| the hepatic « duct juſt at the entry into the gut. Some fibres arc 


ſtretched from the liver to the gall- bladder; but nobody that 1 
know of has hitherto diſcovered any cavity in theſe cords: fo 


in this animal it ſhould ſeem impoſſible that the bile can be 


carried! into the gall- bladder in che ordinary way; and conſe- 
E N | 
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quently it muſt either be ſecreted on the ſides by that ſac; or | 


. 4 1+ II * 


regurgitate into it from the canalis choledochus *. *, 
The ſpleen is placed near the back-bone; and at a place 


where it is ſubject to an alternate preſſure from the conſtric- 
tion and dilatation of the air-bag, which is ſituated in the 
neighbourhood. Since, in all the different animals we have diſ- 
ſected, we find the ſpleen attached to ſome part that may give 


it a conquaſſation; as in the human ſubject and quadrupeds, it 


is contiguous to the diaphragm; in fow!s, it is placed between 
the back-bone, the liver, and ſtomach; in fiſhes, it lies on 


the ſaccus aerius: and fince we find it ſo well ſerved with 


blood-veſſels, and all its blood returning into the liver; we 


muſt not conclude the ſpleen to be an inutile' pondus, only to 


ſerve as a balance to the animal pro æquilibrio, but particular- 
y deſigned for preparing the blood for the liver. no 


The only organs of generation in this animal are two bags | 
ſituated in the abdomen uniting near the podex. Theſe in the 
male are filled with a whitiſh firm ſubſtance called the milt ; 


and in the female with an infinite number of little ova cluſter- 


ed together, of a reddiſh yellow colour, called the roe. Both theſe 


* 


at ſpawning-time we find very much diſtended; whereas at 


from the female; nor is there any proper inſtrument in the 
male for throwing the ſeed into the organ of the female, 
as in other creatures. I ſhall not take upon me to deter- 


any other time the male organ can ſcarcely be diſtinguiſhed 


mine the way whereby the female ſperm is impregnated; but 


we find that the ſpawn of frogs conſiſts of ſmall- ſpecks 


wrapped up in a whittith glutinous liquor; theſe ſpecks ars 
the rudiments of the young ir0gs, which are nouriſhed in that 
+84 | liquor 


Here we may make the ſame remark as upon the biliary duds ef 


fowls, viz. that hepato-cyſtic duds exiſt in the one as well as the 


other. This, for example, is very obvious in the ſalmon, where large 


and diſtinct ducts run from the biliary ducts of the liver, and open into 


the all. bladder. 
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liquor till they are able to go in ſearch of their food *. In the 
Tame way, the ova of fiſhes are thrown out and depoſited in 
the ſand, the male being for the moſt part ready to impreg- 
nate them, and they are hatched by the heat of the ſun. It 
1s curious enough to remark with what care they ſeek for a 
proper place to depoſite their ova, by ſwimming to the ſhallow, 
here they can better enjoy the ſun's rays, and ſhun the jaws 
of other large fiſhes. The river-fiſhes, again, ſpawn in ſome 
«reek free from the hazard of the impetuous ſtream. But-whe- 
ther this mixture be brought about in fiſhes by a ſimple appli- 
cation of the genitals to each other, or if both of them throw 
out their liquors at the ſame time in one place, and thus bring 
about the deſired mixture, it is not eaſy to determine; the 
latter, Ithink, ſeems moſt probable. Theſe creatures are ſo 
ſhy, that we cannot eaſily obſerve their manner of copulation, 
and we are conſequently but little acquainted with their-na- 
tural hiſtory. Frogs, it is very evident, do not copulate; at 
Jeaſt no farther than to allow both ſexes an opportunity of 
-throwing their ſperm. Early in the ſpring the male is found 
lor ſeveral days in cloſe contact upon the back of the female 
with his fore-legs round her body in ſuch a manner that 
makes it very difficult to ſeparate them, but there is no com- 
munication. At this time the female lays her ſpawn in ſome 
place that is moſt ſecure, while the male emits his ſperm upou 
the female ſpawn. | 
Alfter raiſing up the black peritoneum in fiſhes, hats comes 


in view an oblong white membranous bag, in which there is 
than 


"I *Spallanzani has fourd, that the eggs of frogs, toads, and water 
"newts, are not fecundated in the body of the female; that the male 
emits his ſemen upon the ſpawn while it is flowing from the female; 
and that the fœtus pre · exiſts in the body of the female: but whether 
impregnation takes place 1 in the ſame manner in fiſhes, he has not yet 
been able to determine, though he ſeems to thick it probable. See 
Diſſertations relative to the Natural Hittory of Animals and Vege- | 


tables, Vol. II. 
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he nothing contained but a quantity of elaſtic air. This is the 
in froimming-bladder : it lies cloſe to the back-bone 3 and has a 
g- ſtrong muſeular coat, whereby it can contract itſelf. By 
It contracting this bag and condenfing the air within it, fiſh 
No can make their bodies fpecifically heavier than water, and ſo 
w, readily fall to the bottom; whereas the muſcular fibres ceaſing 
s to act, che air is again dilated, and they become ſpecifically 
ne lighter than water, and ſo fwim above. According to the 
e- different degrees of contraction and dilation of this bladder, 
li- they can keep higher or lower in the water at pleaſure. Hence 
W founders, ſoles, raia or ſkate, and ſuch other fiſhes as want this 
Ng fac, are found always groveling at the bottom of the water: it 
he W is owing to this that dead fiſh (unlefs this membrane has been 
o previouſly broken) are found ſwimming on the ſurface with 
n, their bellies uppermoſt; for the back-bone cannot yield, and 
a the diſtended fac is protruded into the abdomen, and the 

t back is conſequently heavieſt at its upper part, according to 


of MW their poſture. There is here placed a glandular ſubſtance, con- 
nd taining a quantity of red blood; and it is very probable that 


ile the air contained in the ſwimming-bladder, is derived from 
at this ſubſtance. - From the anterior part of the bag go out 
n- two proceſſes or appendices, which, according to the gentlemen of 
ne © the French academy, terminate in their fauces : In a variety of 
ou other fiſhes we find communications with ſome parts of the 
2imentary canal, particularly the œſophagus and ſtomach. 
les The ſalmon has an opening from the fore-end of the air-bag 


18 into the Sſophagus, which is ſurrounded by a kind of muſcu- 
* lar fibres. The herring has a funnel-like paſſage leading from 
the bottom of the ſtomach into the air-bag; but it is not deter- 
Je mined whether the air enters the air-bag by this opening, or 
e; comes out by it: the latter, however, feems to be the more 
er probable opinion, as the glandular body is found in all fiſhes, 
whereas there are ſeveral without this paſſage of communi- 
ation. But in ſome fiſhes, as the cod and haddock, I never 


cauld 
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could find out this communication, either by tracing them; 
pouring in mercury or water, &c. I put, it is true, a probe 
through them : but then with the ſame ſtrength I could have 
put it through the ſides of the proceſſes. 

At the ſuperior part of this bag there are other red-coloured 
bodies of a glandular nature, which are connected with the 
kidneys. From them the wreters go down to their inſertion 
in the veſca urinaria, which lies in the lower part of the ab- 
domen; and the urethra is there produced, which terminates 
in the pode. 

Theſe laſt- mentioned parts have not 3 been obſerved 
in ſome ſpecies of fiſh; whence authors too haſtily denied 
them in all. Theſe creatures have a membranous diaphragm, 
that forms a fac in which the heart is contained. It is very 
tenſe, and almoſt perpendicular to the vertebræ. 

The heart is of a triangular form, - with its baſe downwards 
and its apex uppermoſt ; which fituation it has becauſe of the 
branchie. The heart has but one auricle, one ventricle, and 
one great artery. The ſize of the auricle and that of 
the ventricle are much the ſame; the artery ſends out nume- 
rous branches to the branchiz or gills. And what is rather 
curious, this artery, inſtead of ſupporting all parts as in the 
frog, is diſtributed entirely upon the gills, every branch ter- 
minating there, and becoming ſo extremely ſmall as ar laſt to 
eſcape the naked eye. 

The branchie lie in two large flits at . ſide of the 
head, and ſeem to be all that bears any analogy to lungs. 
Their form is ſemicircular; they have a vaſt number of 
red fibrillz ſtanding out on each fide of them like a fringe, 
and very much reſemble the vane of a feather. Theſe: bran- 
chiæ are perpetually ſubject to an alternate motion and preſ- 
ſure from the water; and we may here remark, that we have 
not found any fed blood but in places ſubject to this alternate 
greſſure. This obſervation will help us in explaining the action 

| of 
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ol the jungs upon the blood. Over theſe gills there is a large 


flap, allowing a communication externally; by which the wa- 


ter they are obliged to take into their mouths with their food 
ſinds an exit without paſſing into theit ſtomach : it is owing 


to theſe flaps coming ſo far down, that the heart is ſaid com- 
monly to be ſitnated in their heads. The blood is collected a- 


gain from the gills by a vaſt number of ſmall veins, ſome what 
in the ſame manner as in our pulmonary vein; but inſtead of 
going back to the heart a ſecond time, they immediately unite 
and form an aorta deſcendens without the intervention of an 
auricle and ventricle. Hence a young anatomiſt may be 
puzzled to find out the power by which the blood is propelled 
from the gills to the different parts of the body; but the diſh- 
culty will be conſiderably leſſened when we conſider the man- 
ner in which the blood is carried through the liver from the 
inteſtines in man and quadrupeds. The aorta in fiſhes ſends 
of branches which ſupply all the parts of the body excepting 
the gills. From the extremity of thoſe branches the blood re- 
turns to the heart ſomewhat in the ſame manner as in the for- 


mer claſs of animals; only there are two interior venæ Caves 


whereas the former has but one. 

Abſorbent ſyſtem in Fiſhes. We ſhall take the Haddock as a 
general example: {or the other fiſhes, particularly thoſe of the 
ſame ſhape, will be found in general to agree with it. 

On the middle of the belly of a haddock, immediately be- 
low the outer Kin, a lymphatic veſſel runs upwards from the 
anus, and receives branches from the parietes of the belly, and 
from the fin below the anus: near the head this lymphatic 
paſſes between the two pectoral fins; and having got above 
them, it receives their lymphatics. It then goes under the 
ſymphyſis of the two bones which form the thorax, where it 
opens into a net-work of very large lymphatics, which lie cloſe 
to the pericardium, and almoſt entirely ſurrounds the heart. 


This net-work, beſides that part of it behind the heart, has a 
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large lymphatic on each fide, which receives lymphatics from 
the kidney, runs upon the bone of the thorax backwards, and 
when it has got as far as the middle of that bone, it ſends off 
a large branch from its inſide to join the thoracic duct. After 
detaching this branch, it is joined by the lymphatics of the 
thoracic fins, and ſoon after by a lymphatic which runs upon 
the ſide of the fiſh. It is formed. of branches, which give it a 
beautiful penniform appearance. 

Befides theſe branches, there is another deeper ſet witch 
accompanies the ribs. After the large lymphatic has been join- 
ed by the above-mentioned veflels, it receives lymphatics from 
the gills, orbit, noſe, and mouth. A little below the orbit, 
another net-work appears, conſiſting in part of the veſſels a- 


boye-deſcribed, and of the thoracic duct. This net-work is 


very complete, ſome of its veſſels lie on each fide of the muſ- 
cles of the gills; and from its internal part, a trunk is ſent 
out which terminates in the jugular vein. 5 

The lacteals run on each ſide of the meſenteric arteries, a- 
naſtomoſing frequently acroſs thoſe veſſels. The receptaculum 
into which they enter is very large, in proportion to them; 
and conſiſts at its lower part of two branches, of which one 
lies between the duodenum and ſtomach, and runs a little way 


upon the pancreas, receiving the lymphatics of the liver, pan- 


creas, thoſe of the lower part of the ſtomach, and the lacteals 
from the greateſt part of the ſmall inteſtines. The other 


branch of the receptaculum receives the lymphatics from tie 


reſt of the alimentary canal. The receptaculum formed by 


theſe two branches lies on the right ſide of the upper part of 
the ſtomach, and is joined by ſome lymphatics in that part, 
and alſo by ſome from the ſound and gall-bladder, which in 
this fiſh adheres to the receptaculum. This thoracic duct 
takes its riſe from the receptaculum, and lies on the right ſide 


ef the ceſophagus, receiving lymphatics from that part; and 


running up about half an inch, it divides into two ducts, one 
of 
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of which paſſes over the ceſophagus to the left fide, and the 


other goes ſtraight upon the right fide, paſſes by the upper 


part of the kidney, from which it receives ſome ſmall branches, 
and ſoon afterwards 1s joined by a branch from the large Iym- 
phatic that lies above the bone of the thorax, as formerly men- 
tioned: near this part it likewiſe ſends off a branch to join the 
duct of the oppoſite fide ; and then, a little higher, is joined by 
thoſe large lymphatics from the upper part of the gills, and 
from the fauces. 

The thoracic duct, after being joined by theſe veſſels, com- 
municates with the net-work near the orbit, where its lymph 
is mixed with that of the lymphatics from the poſterior part 
of the gills, and from the ſuperior fins, belly, &c. and then 
from this net-work, a vellel goes into the jugular vein juſt be- 
low the orbit. This laſt veſſel which may be called the termi- 
nation of the whole ſyſtem, is very ſmall in proportion to the 
net-work from which it rifes ; and indced the lymphatics of 
the part are ſo large, as to exceed by far the ſize of the ſan- 
guiferous veſſels. 


The thoracic duct having paſſed under the ceſophagus 


from the right, runs on the inſide of the vena cava of the 
left fide, receives a branch from its fellow of the oppoſite 
fide, and joins the large lymphatics which lie on the left- 


fide of the pericardium, and a part of thoſe which lie be- 


hind the heart; and afterwards makes, together with the lym- 
| phatics from the gills, upper fins, and fide of the fiſh, a net- 


work, from which a veſſel paſſes into the jugular vein of this 


fide. In a word, the lymphaties of the left fide agree exactly 
with thoſe of the right fide above deſcribed. Another part of 
the ſyſtem is deeper-ſeatcd, lying between the roots of the ſpi- 


nal proceſſes of the back-bone. This part conſiſts of a large 


trunk that begins from the lower part of the fiſh, and as it al- 
| cenday receives branches from the dorſal fins and adjacent parts 
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= 
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the brain goes diſtinctly to the Aae eye, and vice verſa: 
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of the body. It goes up near the head, in eas a branch to 
each thoracic duct, near its origin. 
The brain in fiſhes is formed nearly in the ſame way de 
of fowls; only we may obſerve, that the . lobes bear a 
greater proportion to the anterior. 

Their organ of /melling is large; and they "BA a power 
of dontracting and dilating the entry into their noſe as they 


have occaſion. It ſeems to be moſtly by their acute ſmell that 


they diſcover their food: for their tongue ſeems not to have 
been deſigned for a very nice ſenſation, being of a firm carti- 
laginous ſubſtance z and common experience evinces, that 
their ſight is not of ſo much uſe to them as their ſmell in ſearch- 
ing for their nouriſhment. If you throw a freſh worm into 
the water, a fiſh will diſtinguiſh it at a conſiderable diſtance ; 
and that this is not done by the eye, is plain from obſerving, 
that after the ſame worm has been a conſiderable time in the 
water, and loſt its odour, no fiſhes. will come near it: but if 
you take out the bait, and make ſeveral little inciſions. into it, 


ſo as to let out more of the odoriferous efluvia, it will have 


the ſame effect as formerly. Now it-is-certain, had the crea- 
tures diſcovered this bait with their eyes, they would have 
come equally to it in both cafes. In conſequence of their 
ſmell being the principal means of diſcovering their food, 
ve may frequently obſerve their allowing themſelves to be 
carried down with the ſtream, that they may, aſcend, again 
leiſurely againſt the current of the water; thus the odorife- 
tous particles ſwimming in that medium, being applied more 


foreibly to their ſmelling organs, produce a ſtronger ſenſation. 
Ihe optic nerves in theſe animals are not confounded with 
ona another in their middle progreſs between their origin and 
.the orbit, but the one paſſes over the other without any com- 


munication; ſo that the nerve that comes from the left ſide of 


Indeed. 
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indeed it would ſeem not to be neceſſary for the optie 
nerves of fiſhes to have the fame kind of connection with each 
other as thoſe of man have : for their eyes are not placed in the 


fore part, but in tlie ſides of their head; and of conſequence, 


they cannot ſo conveniently look at any * with both err 
at the ſame time. 

The lens cryſtallina is here a complete Sh and more denſe 
than in terreſtrial animals, that the rays of light coming from 
water might be ſufhciently refracted. 

As fiſhes are continually expoſed to injuries in the uncertain 
element they live in, and as they are in perpetual danger of be- 
coming a prey to the larger ones, it was neceſſary that their 
eyes ſhould never be ſhut; and as the cornea is ſufficiently 
waſhed by the element they live in, they are not provided 
with palpebrz : but then, as in the current the eye muſt be ex- 
poſed to ſeveral injuries, there was a neceſſity that it ſhould be 
ſufficiently defended ; which in effect it is by a firm pellucid 
membrane that ſeems to be a continuation of the cuticula, be- 
ing ſtretched over here. The epidermis is very proper for 
this purpoſe, as being inſenſible, and deſtitute of veſſels, and 


| conſequently not liable to ob ſtructions, or, by that means, of 
becoming opake. In the eye of the ſkate tribe, there is a digi- 


tated curtain which hangs over the pupil, and may ſhut out the 
light when the animal reſts, and it is ſimilar to the tunica adna- 


ta of other animals. 


Ear of Fiſhes. Although it was formerly much doubted whe- 
ther fiſhes poſſeſſed a ſenſe of hearing, yer there can be little 
doubt of it now; fince it is found that they have a complete 
organ of hearing as well as other animals, and likewiſe as the 
water in which they live is proved to be a good medium. Fiſh- 
es, particularly thoſe of the ſkate kind, have a bag at ſome diſ- 


tance behind the eyes, which contains a fluid and a ſoft cre- 


taccous ſubſtance, and ſupplics the place of veſtibule and coch- 


fea, There is a nerve diſtributed upon it, ſimilar to the portio 


mollis 
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mollis in man. They have ſemicircular canals, which are filled 
with a fluid, and communicate with the bag: they have like- 
wiſe, as the preſent profeſſor of anatomy here has lately diſco. 
vered, a meatus externus, which leads to the internal ear. The 
cod fiſh, and others of the ſame ſhape, have an organ of hear. 
ing fomewhat ſimilar to the former; but inſtead of a ſoft ſub, - 
ſtance contained in the bag, there is a hard cretaceous ſtone. 
In this kind of fiſh no meatus externus has been yet obſerved. 


TE ANATOMY or INSECTS. 


AS inſets and worms are ſo exceedingly numerous, it would 
be endleſs to examine all the diterent kinds, nor would it 


Jerve any uſeful purpoſe to the anatomiſt. We ſhall therefore 
be content with making a few general obſervations, and theſe 

chiefly on the ſtructure. of their body; leaving the variety of 
their colour, ſhape, &c. to the naturaliſt. Inſects differ from 
the former claſſes, by their bodies being covered with a hard 
cruſt or ſcale, by their having feelers or antennæ ariſing from 
their head, and many of them breathing the air through lateral 
pores. As to the ſhape of their bodies, though it ſomewhat 
dliffers from that of birds, being in general not fo ſharp before 
to cut, and make way through, the air, yet it is well adapted to 
their manner of life. The baſe of their bodies is not formed 
of bone, as in many other animals, but the hard external cover. 
ing ſerves them for {kin and bone at the ſame time. Thcir 
feelers, befide the uſe of cleaning their eyes, are a guard to 
them in their walk or flight. Their legs and wings are well 
fitted for their intended ſervice ; but the latter vary ſo much in 
different inſects, that from them naturaliſts have given names 


Caleopterꝝ 


Id 


1. 
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Coleoptera, or beetle tribe, which have a cruſtaceous elytra or 


ſhell, that ſhuts together, and forms a longitudinal ſuture down 


their back. 

Hemiptera—asg in cimex, cockroach, bug, &c. which have the 
upper wings half cruſtaceous, and half membranaceous z not 
divided by a longitudinal ſuture, but incumbent on each other. 
 Lepidoptera—as the butterfly, have four wings covered with 
fine ſcales in the form of powder. 

Neuroptera—as the dragon fly, ſpring- fly, Kc. have four 


membranaceous tranſparent naked wings, generally reticulated. 


Hymenoptera—as waſps, bees, &c. have four membranaceous 
wings, and a tail furniſhed with a ſting. 

Diptera—as the common houſe- fly, have only two wings. 

Abtera as the lobſter, crab, ſcorpion, ſpider, &c. have no 
wings. 

The ſrructure of the Eye in many inſects is a moſt curious 
piece of mechaniſm. The outer part is remarkably hard, to 
guard againſt injuries; and has commonly a reticular appear- 
ance, or the whole may be conſidered as an aſſemblage of 
ſmaller eyes; but whether they ſee objects multiplied before 
them has not yet been determined., 

Linnzus, and ſeveral others following him, deny the exiſt · 


ence of a Brain in theſe creatures. But it is certain, that at 


leaſt a number of the larger kinds, as the lobſter, crab, & 
have a ſoft ſubſtance ſimilar to the brain, from which the op- 


tie and other nerves take their riſe; beſides, when this ſubſtance 


is irritated, the animal is thrown into convulſions: hence we 
would conclude, that inſects have a brain as well as the for- 
mer claſſes, — this is ſmaller in proportion to their dan 


dies. 
Their Ear has been lately diſcovered to be placed at the 


root of their antennæ or feelers, and can be diſtinctly ſeen in 


ome of the larger kinds, as the lobſter. 
They 
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They have a Stomach, and other organs of digeſtion ; and 
it is curious, that in ſome, a8 the lobſter, the teeth are found 
in the ſtomach. 

They have a heart and blood-veſſels, and circulation is car- 
ried on in them ſomewhat as in the former claſs; but the 
blood is without red globules: or, as naturaliſts ſpeak, is co- 
lourleſs. In the lobſter, and others of the larger kind, when 
2 piece of the ſhell is broken, the pulſation of the heart is ſeen 
_ diſtintly, and that ſometimes for ſeveral hours aſter it has 

been laid bare. 

Lungs. The exiſtence of theſe has been denied by ſome au- 
thors. But late experiments and obſervations ſhew, that no ſpeci- 
es want them, or atleaſt ſomething ſimilar to them; andin many 
inſects, they are larger in proportion than in other animals: 
in moſt of them, they lie on or near the ſurface of their body; 
and ſend out lateral pores or tracheæ, by which if the animal 
is beſmeared with oil, it is inſtantly ſuffocated. 

Generation. The ſame difference in ſex exiſts in inſects 2: 

in other animals, and they even appear more diſpoſed to in- 
_ creaſe their ſpecies; many of them, when become perfect, 
ſeeming to be created for no other purpoſe but to propa- 
gate. Thus the filk-worm, when it arrives at its perfect or 
moth-ſtate, is incapable of eating, and can hardly fly; it en- 
deayours only to propagate its ſpecies: after which the male 
immediately dies, as does the female as ſoon as the has depoſit. 
ed her eggs. 

Befides thoſe of the male and female, a third ſex exiſts in 
fome inſets which we call neuter. As theſe have not the diſ- 
tinguiſhing parts of either ſex, they may be conſidered az 
 eunuchs or infertile. We know of no inſtance of this kind in 
any other claſs of animals; and it is only found among thoſe 
inſets which form themſelves into ſocieties, as bees, waſps, 


and ants : and here theſe eunuchs are real flaves, as on them 
| hes 
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lies the whole. buſineſs of the economy. No hermaphrodites 
as yet have been diſcovered among inſects. | 

Many have imagined that the generality of inſets were 
merely the production of putrefaction, becauſe they have been 
obſerved to ariſe from putriſied ſubſtances : but a contrary o- 
PINION is now more generally adopted; and it is certain, that 
if putrid bodies be {hut up in a cloſe veſſel, no infeCts are ever 
generated unleſs their ova have been originally depoſited there. 

They are oviparous animals, and lay their eggs in places 


moſt convenient for the nouriſhment of their young; ſome in 


water, others in fleſh ; ſome in fruit and leaves; while others 
make neſts in the earth or in wood, and ſometimes even in the 
hardeſt ſtone. The eggs of all inſects firit become (/arva) ca- 
terpillar or maggot; from which they are changed into (pups) 
chryſalis or aureliæ, ſo named from their being incloſed in a 


caſe; and theſe dying, or feeming to die, the (imago) fly, or 


butterfly, or perfect ſtate ſucceeds; and during each of theſe 
changes their appearance differs wonderfully. 


Of WORMS. 


\ N [ITH reſpect to this claſs of animals they have charac- 
ters correſponding with thoſe of the former tribe, but 


are diſtinguiſhed from them by having no antennæ, and 1 in be- 
ing furniſhed with tentacula. | 
Many of them, particularly thoſe without ſhells, are remark- 
ably tenaceous of life, ſometimes capable of being new formed 
from a part which may have been ſeparated. By much the 
greater number of them are deſtitute of head, ears, noſe, 
eyes, and feet. 
Some of thoſe in the firſt order, as the common round 
worms, have a vaſcular and nervous ſyſtem, with the parts of 


generation, which can be diſtinctly ſeen. Some, as the cuttle 
Vol. III. K EE fich, 
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'fith, forma kind of connection between fiſhes ad worms, in 


poſſeſſing gills but wanting fins, &c. while others, as thoſe of 

the loweſt order, or zeophyta, join the properties of the ani- 

mal and vegetable kingdom together. 1 
The claſs is digen by Linnzus, &c. into the following or- 


ders, viz. 


Inteſtina—as the earth worm, leech, &c. which are the moſt 
ſimple animals, being perfectly naked, and without limbs of 
any kind. 

Meolluſca—as the naked ſnail, ſen ſtar, cuttle fiſh z which 


are likewiſe ſimple animals without any ſhell, but they are bra- 


chiated or furniſhed with a kind of limbs. 


Teftacea—as the . ſnail, oyſter, &c. which have the ſame 
characters as the former order, but are covered with a ſhell, 


and include the greater part of what we commonly call ſhell- 


Lithephyta—as corals, madrepores, &c which are compound 
animals fixed upon a calcareous baſe, conſtructed by the crea- 
tures themſelves. | | 5 

Zoophyta — as the ſponge, polypus, &c. Theſe are likewiſe 
compound animals, furniſhed with a kind of flowers, and hay- 
ing a vegetating root and ſtem. | 

Some of theſe creatures inhabit the earth, others live on the 
reſt of the animal or on the vegetable kingdom, and many are 
found in the hardeſt ſtones; while an innumerable tribe of 
them live in the waters. In general, they are ſaid to be of the 
hermaphrodite and oviparous kind ; while the loweſt claſs, as 
the polypi, in a great meaſure reſemble the vegetable kingdom 
in their manner of growth : but for the propagation of theſe 


| animals, as well as of the others of this claſs, we refer the 


reader to the various books which have lately been written on 
ere hiſtory. 


APPENDIX. 
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SHORT ACCOUNT 
OF THE 


BURSA MUCOS EK. 


A the Burſe Mucgſæ are organs which form a very curious 
part of our ſtructure, a perfect knowledge of them will 
frequently be found uſeful in practice; yet, notwithſtanding 
the neceſſity of being well acquainted with theſe material parts 
of the human frame, anatomiſts, even the lateſt and moſt ac- 
curate, have not paid that attention to the OI which its 

importance ſeems to require. 
It is well known that the tendons of the muſcles, at the wriſts 
and ankles, and in their courſe along the fingers and toes, are 
conducted 
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444 APP EN DI X. 


conducted in ſheaths. Winſlow obſerved, that theſe ſheaths 
were lined with thin and ſmooth membranes; and Albinus 
remarked, that . where,theſe ligamentary ſheaths were abſent, 
ſacs were frequently interpoſed between the tendons and the 
bones over which theſe tendons moved. To theſe ſacs, he 
gave the name of Burſe Mucoſze; and in his admirable 
work, the Hiſtory of the Muſcles, he deſcribes ſeveral of 
them. Dr Monro thinks, and 7 not without juſt grounds, that 
Winſlow had not ſufficiently examined the extent and 
ſtructure of the membranes lining the ligamentous ſheaths 
of the tendons; and he alſo makes it appear, that Albinus 
did not perceive, as is really the caſe, any ſimilarity be- 
tween theſe membranes and the ſacs which he deſcribed under 
the name of Burſe Muceſe. Some of the later anatomiſts, Pro- 
feſſor Monro thinks, have not ſufficiently attended to Albinus's 
diſcovery; and that others, eſpecially the learned Haller, have 
miſtaken the nature of the Burſz, ſuppoſing them to be formed 
of cellular membrane, like that which covers the belly of the 


: muſcles ; while the greater number of the later writers on a- 


natomy have contented themſelves with repeating the deſcrip- 
tion given by Albinus, and have never attempted to throw far- 
ther light on the ſubject. 

The Burſe Mucyſe are only to be found in the extremities of 
the body; they are in all 140, 33 in each ſuperior, and 37, in 
each inferior extremity. : 

Many of them are placed on the inner ſides ol the tendons, 8 
between theſe and the bones. Many others cover not only 
the inner but the outer ſides of the tendons, or are interpoſed . 
between the tendons and external parts, as well as between | 
thoſe and the bones. | 

Some are ſituated between the fon —_ external parts | 
only or chiefly ;fome between contiguous tendons, or between 


the tendons and the ligaments of the joints. 
TY ET A 
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A few ſuch facs are interpoſed where the proceſſes of bones 


play upon the ligaments, or where one bone plays upon ano- 


ther. 
Where two or more tendons are contiguous, and after- 


wards ſeparate from each other, we generally find a common 
burſa divided into branches, with which it communicates; and 
a few burſæ of contiguous tendons communicate with each 


other. 
Some burſz, even in young and healthy children, commu- 


nicate with the cavities of the joints; and in many old perſons 


I have obſerved ſuch communications formed by uſe or worn 
by friction, although there had been no lameneſs nor com- 
plaint of pain made by the perſon on that account during 
life. : | 

There is ſome little difference, in different perſons, as to 
the manner in which contiguous ſacs communicate with each 
other, or with the cavities of the joints: And, particulary, I 
have obſerved, that a burſa as large as a hen's egg, which is 
placed behind the tendon of the extenſors of the leg, in ſome 
perſons has no communication with the cavity of the joint of 
the knee; but in the greater number of children, as well as 
adults, although I obſerved the appearance of a ſeptum, or the 


root of one, yet I found the opening large enough to allow 


one or two fingers to paſs from the burſa into the joint. 
We are at firſt fight ſtruck with the reſemblance which the 
{ſtructure of the burſæ bears to that of the capſular ligaments 


of the joints; and the more attentively we purſue the compa- 
riſon, the more juſt and perfect their agreement will be found. 


1. The internal membrane of the ligaments of the joints, 
like that of the burſæ, is thin and denſe. 
2. It is connected to the external ligaments by the com- 


mon cellular ſubſtance. 
| | 3. Between 
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1 Between it and the bones, layers of cartilage or the ar- 
ticular cartilages are interpoſed. 

4. At the ſides of the joint, where it is not ſubjected t toi vio- 
ljent preſſure and friction, the adipoſe ſubſtance is connected 
with the cellular membrane. hp 

5. Within the cavities of the joints we obſerve maſles of 
Fat projecting which are covered with ſimilar blood-veſlels, 
and with ſimilar fimbriæ or fringes hanging from their edges. 

6. In the knee we may obſerve the upper part of ſuch a 
maſs of fat, forming what has been called he mucilaginous 
gland of the joint; and the under part of it projecting into the 
burſa, behind the ligament which ties the patella to the tibia. 

7. The liquor which lubricates the burſæ has the ſame 
colour, conſiſtence and properties, as that of the joints; and 
both, as I have found by experiment, are affected in the ſame 
manner by heat, mineral acids, and ardent ſpirits. 

8. In ſome places the burſæ conſtantly communicate with 
the cavities of the joints; in athers they generally do ſo: From 
which we may infer a ſameneſs of ſtructure. 


As there is not room, in this place, for the whole of Dr 
Monro's account of the Bur/z Muceſz, it may be ſufficient to 
lay, that the admiſſion of air into theſe cavities is productive 
of the worſt conſequences ; this leads Dr Monro into many 
arguments which prove the abſolute neceſſity, where any ope- 
ration requires an opening of theſe cavities, of preventing, as 
much as poſſible, any admiſſion of air; and the directions 
which he gives for conducting the operation ſo as to avoid 
{his inconvenience are admirable. Among other operations 
on which he enlarges, is that for the reduction of the incar- 
cerated hernia. He ſhews that the cutting of the peritonæum, 
or the tendons of the abdominal muſcles, contributes little to 


the fatal conſequences which frequently attend the operation; 
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but that all, at leaſt the moſt dangerous, of the bad ſy:2ptoms,,, 
ariſe from the opening of the hernial ſac, and the conſequent. 
admiſhon of air. He therefore juſtly condemns the common 
mode, | univerſally recommended, of opening the hernial ſae 
before cutting the tendons of the abdominal muſcles. After 
the integuments are cut through, and the fac is expoſed to view, + 
he adviſes to cut the tendon and to reduce the hernia with- 
out opening it. His arguments for the propriety of this prac- 
tice, and the anſwers which he gives to objections that may  . 
be made againſt it, are well ſupported. 
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BDOMEN. Many lymphatic nl En contained in its cavity, 214. 
Abſorbent ſyſtem, 191. Hiſtory of its diſcovery, 192. Of the 
ſyſtem in general, 193. Particular deſcription of ut, 197, 

Abſorbenr veſſels of the trunk, 203. See lymphatic veſfels. 

Abſorption by the lymphatic vellels treated of, 245. 

Ather, univerſally diffuſed, cannot be applied to the animal aeconos» 
my, 268. 

Air, how it gets admiſſion during incubation into an egg, 406, n. 

Allantois has no exiſtence in human ſubjects, 16. Its ſituation and uſe 
in brutes, ib. The arguments for and againſt its -xiſtence in the 
e "Cs conſidered, 344, 381. Deſcription of it in quadru- 
peds, i 

Amnios, the fineſt and ſtrongeſt of all the uterine membranes, 16. A 
fine tranſparent membrane enveloping the fetus, 8. Has no con- 
ſpicuous blood-veſſels, 41. Extended under the placenta, ib. A 
particular membrane of this kind for each fœtus, ib. 

Amphibious animals ſuppoſed to have no other abforbent ſyſtem than 
the red veins, 242. Anatomy of them, 436. 

Amputations, ſeveral ſymptoms attending them explained, 30. 

Anaſarca, the water collected in that diſeaſe ſometimes abſorbed and 
evacuated by ſtool or urine, 237. 

Anaſtomoſis between the veſſels of the mother and thoſe of the placenta, 
ſeems probable from h=morrhagies following the extraction of it, 38. 

Angina occaſions à pain in the teeth and ear, 290. 

Animal food, thoſe creatures which feed on it have leſs capacious and, 
ſtronger bladders than others, 342. 

Animal kingdom ſo nearly connected with the vegetable, that their li- 
mits can ſcarcely be determined, 330. 

Antrum Willeſii wanting in the ſtomach of a dog, 335. 

Aorta receives the blood from the left ventricle of - heart, 83. Diſ- 
tributes it to all parts of the bodv, 97. Its general diviſion, 98 
Examination of its capital or original eue IOZ. 

Aqueous animals, their anatomy, 436. 

Arms, each of them has two ſets of ly mphatic veſſels, 219. 

Arteria angularis, a branch of the external carotid diſtributed on n the 

noſe, &c. 106. 

Arteria articularis, a branch of the axillary artery diſtributed on the 
deltoid muſcle, 120. 

Arteria axillaris, the name of the ſubclavian artery, as it goes out of 
the thorax and paſſes under the axilla, ror, 106. 

Arteria auditoria interna, a branch of the baſilaris diſtributed on the 
orgen of hearing, 115. 

Arteria baſilaris, the common trunk of the poſterior occipital arteries, 
114. 

Arteria biliaria, a branch of the right gaſtric artery, loſt in the great 
lobe of the liver, 129. 

Arteria brachialis, a branch of the axillary artery, running down the 
inſide of the arm, 120. 

Arteria bronchialis, a branch of the ſuperior iotercoftal aorta, or arte- 
ria oe ſophagea, 116. Miſtake concerning the communications o 
Yor. III. | Lit this $ 
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this with the pulmonary artery, 17, 

Arteria carotis externa, a branch of the great carotid trunk, diftiibu- 
ted on the external parts of the head, 105. 

Arteria carotis interna, a branch of the great carotid trunk, diſtributed 
on the internal parts of the head, and entering through the os pe- 
troſum, 108. 

Arteria coeliaca, a branch of the aorta deſcendens, diſtributed on the 
ſtomach, liver, and ſpleen, x27. 

Arteria cervicalis, a branci, of the ſubclavian artery diſtributed on the 
neck, 113. 

Arteria circumflexa externa, the external branch of the crural artery 

running on the upper {ide of the thigh, 142. 

Arteria circumficxa interna, another branch of the. crural artery, and 
ſupplying mavy of the muſcles of the thighs, 143. 

Arteria colica ſuperior, a branch of the ſuperior meſenteric artery, 
forming a communication with the melentenca inferior, 132. 

Arteria colica ſiniſtra, a branch of the inferior metenteric, running a- 
long the lait portion of the colon, 133. 

Arteria cubitalis, a branch of the brachialis, running down the inſide of 
the cubit, 122 

Arteria diaphragmatica, a branch of the aorta deſcendens, or cceliac 
artery, running along the concave ſide of the diaphragm, 127. 

Arteria duodenalis, a branch of the right gaſtric artery running along 
the ſide of the duodenum next the pancreas, 129. 

Arteria epigaſtrica, the internal branch of the iliac anaſtomoſing with 
the mammaria interna, 137. 

Arteria epiploica, a branch of the ſplenic artery diſtributed on the o- 
mentum, 230 

Arteria gaſtrica, the coronary of the ſtomach, 128. See arteria ven- 
triculi coronaria. 

Arteria gaſtrica dextra, a branch of the hepatic artery, paſſing behind 
the pyJorus, 129. 

Arteria gaſtrica major, another name for the preceding. 

Arteria gaſtrica minor, the ſame with the gaſttica ſiniſtra. 

Arteria gaſtrica {tni ira. a branch of the ſplenic artery, ms along 
the great curvature of the ſtomach, 130. 

Arteria gaſtrica ſuperior, the fame with the ventriculi coronaria. 

Arteria glatza, the ſame with the iliaca poſterior, diſtributed on the 
glutæus maximus and medius, 139. 

Arteria gutturalis inferior, 112. Ihe ſame with the trachealis. | 

Arteria gutturalis ſuperior, a branch of the external carotid, diſtribu- 
ted on the larynx and thyroid glands. 105, 

Arteria hzmo1 rboidalis externa, a branch of the pugica interna, going 
to the ſphincter ani, 140. 

Arteria bæmorrhoidalis interna, a branch of the inferior meſenteric, 
diſtributed on the rectum, 133. 

Arteria hzmorrhoidalis med'a, a branch ofthe pudion interna diſtributed 
on the rectum, 141. More trequent in women than men, ib. 

Arteria hepatica, a branch of the cœliac c, running on the upper and 
inner part of the pylorus, 128. 

Arteria hypogaſtrica, the fame with the iliaca interna, diftribures on 
the viſcera ol the pelvis, &c 103. Much ſmaller in proportion in 
adults than in children, 127 

Arteria inteſtinalis, the ſame with duodenalis, 

Arteria intercoſtalis ſuperior, a branch of the aorta or ſubclavian, diſt 
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tributed on the intercoſtal muſcles, 117. 
Arteria labialis, a branch of the external carotid, diſtributed on the 
muſcles of the lips, x06. 
Arteria iliaca poſterior, the fame with the glutæa. 
Arteria iliaca minor, ſometimes a branch of the glutza, diſtributed on 
| the iliac muſcle and os ilium, 138. 
5 Arteria ileo-lumbaris, the ſame with iliaca minor. 
| Arteria mammatia interna, a branch of the ſubctavian, running down 
| behind the cartilages of the ribs, 112. 
„ Arteria maxillaris externa, the ſame with the labialis. 
| Arteria maxillaris interoa, a large branch of the external carotid, ſend- 
ing off a great number of other branches, 126. A liſt of its moſt 
conſiderable branches, 107. 
Arteria mediaſtina, a branch of the ſubclavian diſtributed to the medi- 
aſtinum, 112. 
| Arteria meningea poſterior, a branch of the baſi/aris going to the back 
part of the dura mater, &c. 115. 


* 


> Arteria melſenterica inferior, a branch of the aorta deſcendens, braach- 
ed out moitly on the colon, 13. 

. Arteria meſenterica ſuperior, a branch of the aorta deſcendens, ſub- 
divided into a great many ſmaller branches ſpent on the inteſtines, 

q j 131. 3 


Arteria obturatrix, a branch of the hypogaftric perforating the obtu= ' 
rator mulcles, x41. 
Arteria occipitalis, a branch of the maxillaris interna going to the in- 
teguments of the os occipitis, I97. 
Arteria occipitalis poſterior, a branch of the vertebral artery, entering 


f the cranium and piercing the dura mater, 114. 
Arteria ophthalmica, a branch of the internal carotid diſtributed on 
K the eye, 109. 


Arteria pericardia, a branch of the ſubclavian running down on the 
pericardium to the diaphragm, rir. 

Arteria peronza polterior, 2 ſmall branch of the poplitza. 144. 

Arteria poplitza, the name of the crural artery, after paſting through 
the hollow of the ham, 142. 

Arteria profunda, the middle branch of the crural artery, a 

: down the inſide of the thigh, 143. 

Arteria pudica externa, a branch of the hypogattric diſtributed on the 

parts of generation, 140. | 

; Arteria pudica interna, another branch of the hypogaſtric, x40. 

| Arteria pulmonalis, the great artery receiving the b blood from the right 

ventricle of the heart, 98. 

Arteria pylorica, a branch of the hepatic artery diſtributed on the 
pylorus, 129- 

Arteria ranina, a branch of the external carotid ſent to the muſcles 


v% 
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of the tongue and os hyoides, 105. 

Arteria radialis, a branch of the brachialis, running dowa the outſide 
1 of the arm, 125. Its pulſe felt at the wrift, ib. 

Arteria ſcapularis externa, a branch of the axillary going to the axti- 
1 culation of the ſcapula with the os humert, 219. 
= Arteria ſcapularis interna, another branch of the ſame, running back- 


ward among the muſcles, 119. 
Arteria ſcapulari is inferior, a branch of the axillary running Lot the 
4 inferior margin of the ſcapula, 119. 
1. Arteria ſciatica, a branch of the illac, 139» 


Arteria 
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Arteria 3 a branch of the cœliac artery going to the ſpleen, 139. 
Arteria ſubclavia, a large branch of the aorta, Ir. 


Arteria ſublingvalis, the ſame with the ranina. 


1 


Arteria ſuralis, the ſame with the tibralis poſterior, 145. 


Arteria thotacica ſuperior, a conſiderable branch of the ſubclavian, 119. 
Arteria tibialis anterior, a branch of the poplitea, running between the 


tibia and fibula, - 144 
| | Arteria tibialis poſterior, a branch of the poplitea, running down the 


back part of the leg, 145, 


F Arteria trachealis, a branch of the ſubclavian diſtributed on the tra- 


chea, 112. 
A thymica, a branch of the ſubclavian, ſent to the thymus, 117. 
Arteria yaginalis, a a branch of the hæmorrho dalis media, and going to 
the vagina, 147. 
Arteria ventricyli coronari, a branch of the celiac diſtributed on the 
ſtomach, 128. 
rteria vertebralis, a conſiderable branch of the carotid, 113. 
Arteria uterina, a a branch of the hypogaſtric, ſpent on the uterus and 
parts of generation. 141. 


Arteriæ adipoſe, branches of the ſpermatic arteries ſent to the kid- 


neys, 135. 
25 articulares, branches of the poplitza ſent to the knee, 14 L 
Arteriæ cardiace, branches of the aorta diſtributed on the heart, 103 
Arxteriæ carotides, two large branches of the aorta, 104. 
Arteriæ capſulares, branches of the aorta ſent to the renal glands, 134. 
Arteriæ crurales, the name of the 1hac arteries at their entering the 
thigh, 142. 


Arteriæ gaftro-epiploice ſiniſttæ, branches of the gaſtric artery ſent 


to the omentum, rz0. | 
Arteriæ iliacz, the two inferior terminating branches of the aorta, 136. 
Arterie intercoſtales inferiores, branches of the deſcending aorta, 117. 
_ Arteriz lumbares, branches of the deſcending aorta ſent to the lum- 
bar muſcles, 135. 
. Arteriz cſophageæ, branches of the aorta deſcendens ſent to the c- 
ſophagus, 117. 
| Arteri® phrenicæ, ſee arteria diaphragmatica. 
Arte ix pancreatic, branches of the ſplenica ſent to the x pancreas, T3c, 


| Arteriz ſacræ, branches of the deſcending aorta diſtributed to che | 


rectum, &c. 135. 

Arteriz ſacro-laterales, branches of the hypogaſtric artery ſent to the 

, nerves and membranes of the os ſacrum, 138, | 

Arteriæ ſpinales, branches of the vertebrales, running down the fore 

and back parts of the medulla ſpinalis, 175. 

Arteriæ veſicales, branches of the bemorrhoicahs media, & c. ſpent on 

* the bladder, 14r. 

6 Er umbilicales branches, of the aorta or iliac arteries of the fœ· 
tus in uterd returning the blood from it, 22. Particular deſcrip- 
tion of their courſe. 42. Their branches from the entire ſubſtance 
ol the placenta, ib. 

Arteries b-come more denſe and narrow by age, 69. A general con- 


ideration of them, 73. May be reckoned long extended cones, ib. 


tion of their muſcular an 


Their diameter contracted where a branch is ſent off, 74. Dilated 


in ſome places, ib. Have no coat common to them all, ib. Their 


cellular coat deſcribed, 7 q Have no tendinous coat, ib. Deſcrip- 
innermoſt coats, id. ** of their ca- 
; vities, 
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130. vities, 77. Their elaſticity and pulſe, ib. Of their ſtrength, ib. 
Why aneuriſms are moſt frequently formed near the heart, 77. 
Their large trunks diſpoſed in places of fafety, 78. Proportion of 
their cavities to their ſolid parts, ib. Of the general diviſion of the 


119. arteries, ib. Very frequently form anaſtomoſes with one another, 
the 79 Sometimes form rings returning into themſelves, ib. Some- 
| times are changed into veins, ib. or into veſſels of the ſmaller kinds, 
the 80. Somtimes end in exhaling veſſels, 81. Diſcuſſion of the queſ- 
tion, whether there are any arteries of a leſſer order carrying hu- 
tra- mours thinner than the blood? 82. Of their common offices, 83. 
Their ivſtole and diaſtole, 84. Propel the blood by their ſyſtole, 
117. ib. Hffe tts of the motion of the heart and arteries on the blood, 
g to 94. The reticular diſtributions and inofculations of the arteries 
prevent obſtruction, 96. The arteries particularly conſidered, 97. 
the Arterious nerves ſuppoſed to produce muſcular motion and nutrition, 
| 266. 
Aſcites, the water in it ſometimes abſorbed and ſent off by ſtool or u- 
and rine, 237. Produced in a dog by tying the vena cava inferior, 340. 
| Auditory nerve deſcribed, 394. 
kid- AE AGE cœliacæ, why the trunk of the celiac artery is ſo called, 
128. | 
03 Beings of different orders make a beautiful gradation in nature, 32r. 
| Bile does not pals through the gall-bladder in living animals, 235. 
134. Ia the ſtomach frequently occaſions vomiting, 300 
the Birds, ot their generation, 32, 33, 46. Formerly ſuppoſed to have no 


JIymphatics, 242. ? 

Anatomy of a carnivorous bird, 427, 3 . 

Bladder of a dog, why different in ſhape from that of the human ſpe- 
cies, 342. Miſtake of anatomiſts concerning its figure in man, ib- 
More muſcular in carnivorous animals than others, and why, 343. 

Blood how circulated through the fœtus, 52. Cannot paſs through 
the lungs, 3. At firſt paſſes direct! y into the aorta, ib. Then from 
the right auricle directly into the left, through the foramen ovale, 
54. Never flows from the ſinus cf the left to that of the right 
auricle, ib. By what means the lungs of a fœtus are kept free of 
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t ze, | an over-charge of blood, 55. Action of the blood on the arteries, 
the 83, Conltantly fills the arteries of a living perſon both in their ſy- 
| ſtole and diaſtole, ib. A ſmall quantity tent into the arteries at 
the each pulſation of the heart, ib. Obſtacles preventing too great ve- 
lo0ocity of the blood's motion, 86. Other cauſes by which theſe ob- 
ore ſtacles are leſſened, ib. Action of the blood on the veins, 87. Pre- 
cautions of nature to preyent the blood from concreting in them, 
t ON 1. Calculation of the time in which an ounce of blood fent out 
rom the heart returns to it again, 92. Effects of the heart and 
fœ- arteries upon it, ib. Caules by which they are enabled to produce 
p- theſe effects, 93. Whether the heat of the blood proceeds from 
nce its motion, 94. The quick motions of the blood tend to ſanguifica- 
tion, and the flower to ſecretion, 97. Tranſudation of blood in a 

on- dead body, no argument for it in a living one, 238. | 
ib. Blood-globeles move quicker in the ſmall veſſels than by calculation 
ted they ought to do, 86. One of them only can paſs the mouths of 
ei the ſmalleſt veſſels at a time, 96. Are of a flat and circular figure, 

1p- according to Mr Hewion, 3b. „ 

ca- Bones are preſent in the primeval fetns, 47. May be formed out of 
es, 1 | e membranes, 
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membranes, 50. Increaſe of length in the long bones occaſioned 
dy the action of the arteries, 31. The flat bones originate from ſome- 
"thing of a membranous nature, ib. Are liable to change, 66. Some- 
times become ſoft, ib. f Sts en 
Bony juice, proofs of in Heng inrerpoſed between the primeval fibres, 
31. Exfudes from the ſubſtance of a broken bone, may be ex- 
"tracted by a chemical analyſis and is poured 1ound the joint in an 
anchyloſis, ib. Is alſo liable to be changed, 67. N | 
Bourſe noir, the name of a black triangular purſe in the eyes of fowls, 
420 Is connected with the humours of the eye, ib. Conjectures 


concerning its ule, ib. | n 
Brain in the fœtus large and fluid, 47, Probably has abſorbent veſ- 
ſels though they caanot eaſily be diſcovered, 216. Much ſmaller 

in quadrupeds than in man, though divided in a ſimilar manner 

in them, 358. Why their brain is ſmaller, ib. h 
Brain and nerve ſimilar to other glands and their excretcries, 264. 
Bronchial glands probably {ſecrete a mucus, and not a lymph, 210. 


Burſæ mucoſe deſcribed, 443. 


Canalis arterioſus, a canal in the fœtus communicating between the 
pulmonary artery ard aorta, 22. | | 
Capſula Gliſſoni, a membranous ſheath-enveloping the vena portae, 
„„ 5 
Carnivorous bird, anatomy of one, 421. 


Carotid arteries, ſce arteriæ carotides, and arteria carotis externa 


and interna. : | 
Cartilages, how changed into bones, 50. 
Carunculz myrtitormes, how produced, 27, 


Cauda equina when cut, yields a viſcid liquor, 270. No argument 


can be drawn from thence concerning the viſcidity of the nervous 
liquor, ib. | 

Cerebrum and cerebellum conſiſts of a cineritious or cortical, and of a 
medullary part, with veficls paſſing from the one to the other, 249. 

Chewing the cud, ſee rumination. | 5 

Child ren ſometimes born without brains, 256. 

Chorion, one of the enveloping membranes of the fœtus, 8. Very 
thin and tranſparent, ib. Adheres cloſely to the placenta, and 
gives a coat to the umbilical cord, 16. Falſe chorion conlifts of 
two diſtinct layers, 8. 

Chorion læve, a white opaque. membrane, not vaſcular, lying under 
the falte chorion, 4r. | | | 
-Chyle its properties previous to a mixture with the blood 223. Ab- 
ſorbed into the lacteals by the adhering villous coat, through ſmall 
openings in each of the villi, by the force of capillary attraction, 
224. Opinion of Haller and others concerning the caufes of its 
motion, ib. Does not immediately change us nature when mixed 

with the blood, ib. N 3 

Cicatrices have a progreſſive growth as well as thoſe parts of the 
body which never were divided, 67. | | | 

Circulation of blood, how carried on in the foetus, 52. How carried 
on in the fœtus of a cow, 383. See blood, fœtus, and cow. 

Circulation of the nervous fluid conlidered, 266. 

Cock, anatomy of one, 395. lis eſophagus, ib. How digeſtion is 

performed, 396. Pebbles ſwallowed. for this purpoſe, ib. Denied 
ll 20 ib, n. No argument from thence that digeſtion is 
in 

the 


chus performed in the human ſtomach, 397. Duodenum moſtly 
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. the right ſide, ib. Why the food does not regurgitate, 398. 

Small inteſtines, ſpleen, and pancreas, deſcribed. ib. Heart wants 
the valvulæ tricufpides, 399. Peculiarities in the ſtructure of the 
lungs, to anſwer the purpoles of flying, ib. Epiglottis wanting. 
Its place probably ſupplied by the muſcular ſides of the rima glot- 
tidis, ib. The voice owing to the coarctation of the trachea, 400. 
Has no muſcular diaphragm, ib. Lymphatic ſyſtem and courſe of 
the lacteals, 301. Kidneys and organs of generation, 402. Why: 
the cock is ſalacious, ib. Has two penes, the exiſtence of which 
has often been denied by anatomiſts, ib. Nutrition of the fetus 
404. Deſcription of the parts about the neck and head, 417. Or- 
gan of ſmelling, 419. How the organ of ſmelling is ſupplied in 
birds that grope for their food, ib. Deſcription of the eyes of a 
cock, 419. Ear deſcribed, 420, 1 | 

Cod fiſh have an hard cretaceous ſtone 1n their heads, 438. 

Collateral arreries, a name for the three communicating branches of 
the brachial artery, 122. 


Coloſtra, a term for the firft milk which purges the infant, 61. 


Comparative anatomy. Its hiſtory, 316. Its uſes, 328. Anatomiſts 
frequently borrow the deſcription of the parts of the human body 
from it, 317, et /eq. 

Conception conhdered, 25. | | Ws 

Conglobate glands, a part of the abſorbent ſyſtem, 193. How placed. 
in the lymphatic ſyſtem, 196. Particular deſcription of them, 197 
Are not eſſentially neceſſary to the lymphatic ſyſtem, ib. 

Corpora olivaria, the fame with the ganglions of the nerves, 253. 

Corpus luteum, a {mall body of a yellow colour, appearing in the o- 

varia during pregnancy, 22. Double in caſe of twins, ib. By in- 

jections it appears compoſed moſtly of veſſels, ib. Is produced 
from one of the veſicles of the ovaria burſt in a prolific copulation, 
30. | | 

Cow, anatomy of one, 379. Form of the uterus. ib. Some things 
peculiar to the foetus ib. Chorion, 380. Allantois deſcribed, 38 t. 
The allantois is incapable of corruption, ib. Arguments for and, 
againſt its exiſtence in women, ib. Amnios deſcribed, 382. Does 
not enter the cornua uteri, ib. Foetus has two venæ umbilicales, 
383, Hippomanes deſcribed, ib. Peculiarities in the internal ſtruc- 
ture of the feerus, ib. How the circulation is performed in the fœ- 
tus ib. Ditpute concerning the ule of the foramen ovale and ca- 
nalis arterioſus, 384. Kidneys 386. The creature conſidered as a 
ruminant animal, 2487. How the- want of dentes inciſores is ſup- 

- plied, ib. Progreſs of the food and changes produced on it in the 
different ſtomachs, ib. Why ruminant animals require leſs food 
than others, 389. Inteſtines deſcribed, ib. Duodenum, ib. Why 
cow-dung is inferior as a manure to that of horſes, 390. Spleen, 
liver bladder, and organs of generation deſcribed, ib. Situation 
of the heart and aorta, 391. 


Crocodile, circulation of the blood in it, 415. 


Crural vein, a branch of the vena poplitea defcribed, 192. 
Cuticula and cutis of quadrupeds more elaſtic than in the human 
ſpecies, 33% © . - 


Neath naturally follows from the progreſs of life and growth in the 
human body. 71, Rarely happens from mere old age, 73. TH 
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2. of death ſometimes obſerved in hrutes, ib. . Manner. in which 

eath comes on, and when it is perfect, 7 ſp 

Decreaſe of the body cannot in any caſe begin from the firſt concep- 
tion, 66. It is ſaid to begin when the body comes to its full growth 
ib. Cauſe of the deſtruction of the ſolid parts, 63. How the de- 
creaſe is prevented from being too rapid, ib. Decreaſe begins to 
take place even in youth, 69. 

Delivery of women with child, by what means accompliſhed. z 7. 

Democritus, his progreſs in anatomy, 316. 

Derivation, a power ſuppoſed to bring the blood into the lower extre- 
mities of the foetus, 50- 

Diaphragm contains ſome lymphatic glands, 215. Mote looſe in a 
dog than in the human ſpecies, and why, 340. 

Dog anatomy, of one, 333. Does not ſweat, ib. But perſpires inſen- 
 ibly, ib. n. Rabies canina peculiar to animals of the dog kind, 
ib. Has an omentum reaching down to the os pubis, and why, ib. 
From his poſture is not liable to herniæ, 333. Difference between 
the ſhape of his ſtomach and that of man, 334. His inteſtines much 
ſorter in proportion than the human, 335. Duodenum, 336. Ap- 
pendix vermifot mis, 337. Uſe of the mucous glands on its internal 
ſur face, ib. n. Colon deſcribed, 338. Rectum, ib. Two bags con- 
taining an intolerably fetid mucus near it, ib. Meſentery longer 
than in man, ib. Pancreas, ſpleen, and liver, deſcribed, 339. Kid- 
neys, 340. Glandulæ atrabiliariæ, 341 Ureters, and bladder, ib. 
Spermatic veſſels, 344. Scrotum, teſticles, and penis, 345. Their 
manner of generation accounted for, 346. Proſtate glands and u- 
terus, ib. Diaphragm and mammæ, 347. Sternum, Pericardium, 
and heart, 348. Thymus, 35r- Thoracic duct, ib. Jungs, 352. 
Dogs proved to be carnivorous from the form of their teeth, ib. 
Tongue deſcribed, 353. Velum pendulum palati, 354. Oeſo- 
phagus, ib. Noſe, 3:5. Far, ib. Eye, 356. Brain, 358. Olfactory 
- nerves and organs of ſmelling, 359. Particular deſcripuon of -the 
. muſcles, 36c. Liſt of thoſe peculiar to the animal, 378. 

Droplics occaſioned by an increaſed ſecretion, or an impeded abſorp- 
tion, 225. Produced by tying the vena cava and jugular veins of 
dogs, 240. The dropſy in theſe caſes probably owing to the rup- 
ture of lymphatic veſſels, 241. 

PuRtus arterioſus, a canal in chi ildren, but a ligament in adults, 116. 

Ductus venoſus, a blood veſſel of the fœtus carrying part of the blood 
to the vena cava, 22. 

Ductus aquoſi, a name for the lymphatie veſſels. from the ſuppoſed 
identity of lymph and water, 194. 

Dura matter affords a ſtrong coat to tlie nerves, 252. 


Eagle, how enabled to look at the ſun, 419 

Eggs defined, 26. Firſt appearance of the chick in incubation, 46. 
Particular hiſtory of the changes they undergo at that time, 404. 

Elaſticity, whether the nerves perform their functions by means of it, 

2.287. 

Electrical fluid too ach unknown to be applicd the phenomena of 

the animal oeconomy, 268. 

Embryo, ſee foetus. 

Emulgent arteries, two large branches of the aorta going & to the kid- 


Ence phalon; 
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Facephalon, when irritated or compreſſed, occaſions palſy in the 
nerves ariſing from the injured parts, 55. Probably ſectetes the 
nervous liquor, 267. | | 8 | 6 

Excretory ducts deſcribed, dr. 

Exhaling veſſels deſcribed, ib. 

Explanarion of plates, 189, 19r, 202, 218, 211, 323. 


Face, courſe of the lymphatic veſſels in it, 216 

Faile water, — between the chorion and amnion, or between 
the lamellae of the chorion, r7. Generally in ſmall quantity, ib. 

May flow without injury to the women at any time of pregnancy, 
ib. 

Fatneſs, how occaſioned, 68 | 

Female infant, peculiarities in its ſtructure, 4. | 

Fiſhes ſappoſed to be deſtitute of a lymphatic ſyſtem, 242. Divided 

into ſuch as have lungs, and ſuch as have not, 23m. Their anatomy, 
426. Their curicle and cutis lie below their ſcales, ib. Some have 
a line on each fide, which ſeems to anſwer the purpoſe of mucovs 
glands, ib. How they {wim, ib. Have no neck, 429. Inſide of 

their abdomen covered by a black coloured membrane, ib. Pecu- 
har conſtruction of their teeth, ib. Superfluous water taken in with 

their food, paſſes off by the branchiae, ib. Oeſophagus very ſhort, 
and ſcarce to be diſtinguiſhed from the ſtomach, 428. Digeſtion 
ver formed in them by means of a menſtruum, ib. Their pancreas 
reſembles a multitude of fmall worms, ib. Some kinds of fiſhes 


have a pancreas reſembling that of amphibious animals, ib. Peculi- 


arity in the ſtructure of the gall-bladder, ib. Hepatico-cyſtic ducts 
'£xi{t' in fiſhes as well as other animals, 429. Spleen ſudject to the 
preſſure of the air-bag, ib · Organs of generation, ib. Swimming» 
bladder defcribed, 430. Why dead fiſhes riſe to the top of the wa- 
ter, 431. Why flat fiſhes lie at the bottom, ib. Kidneys, dia- 
phragm, heart, and branchiae, 433. Their abſorbent ſyſtem, 433» 
Thoracic duct, 435, Brain, 436. Organ of ſmelling, ib. Their 
tood probably diſcovered by means of it, ib. Experiment ſhewing 
that they do not diſcover it by the eye, ib. Deſcription of their 
eyes, 437. Their ear deſcribed, ib. 
Fig ſometimes endowed with ſenſations like thoſe of hearing and 
tatting, 275 0 ; | 
Fluids of the body, how reftored, 67. Thoſe moiſtening the cavities 
of the thorax and abdomen ſuppoſed to be mere water, 225 
Foetus poſition of it in the uterùs, 22 lts peculiarities, 24. Sup- 
poled to exiſt in the mother, 33. Difficulty of accounting for its 
alluming the human or any other ſhape, ib. Probably does not in- 
creaſe for atong time, 35. Conjectures concerning the means of its 
growth, ib. Its firſt appearance is by ſoft branchy floccub, pro- 


ceeding from the ſurface of the ovum, 36. Appears as a ſhapeleſs 


mals on the 1th day, ib. Has a very large head and ſlender body 
when the parts firſt begin w form, ib. Wriſberg's hypotheſis cons 
cerning the nutrition of the foetus, 38. Inſtance of a human foetus 
which ſuffered no loſs of blood, though the mother died of an effu- 
lion of the vital-fluid, 40. The foetus undoubtedly receives its 
nouriſhment from firſt to laſt by the umbilical vien. 41. Whe- 
ther it receives any nouriſhment by the mouth alſo, 43. Few faeces 
collected, 44. The bladder frequently almoſt empty, ib. The 
whole foetus originally a gelatinous matter, 45. Compoſed of a great 
Vol. III. 1 Mmm quantii y 
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72 of water with little earth, 4c. Its blood perfuſted: inks thi 
at. Its veſſels firſt appear, ib. Particularities of the primeval 


foetus, 47. The heart alone firit begins to move, ib. Its force 
contracted by the viſcidity of the humours, 48. Increaſes in bulk 
very quickly, 49. Particular deſcription of the foetus come to ma- 
turity, 52. How the circulation is performed, 22, 524 Thymus 
very large, ib. Cavity of the breaſt ſhort, and liver very large, 53. 
Foetus does not reſpite in utero, 56. In ' ſome caſes may poſſbiy 
draw in air from the vagina of the mother, ib Cauſes and manner 
of its birth, 37. How the circulation is performed in the foetus of 
a cow, 3830 
1 ovale, why cloſed up after the birth of the infant, 63. Diſ- 
pute concerning it, 34 
Fowls divided into thoſe that feed on grain, and ſuch as feed on fleſh, 
2330. 391. Their anatomy, ib. Utes of their feathers, ib. The 
| Krongeſt mufcles of their bodies inſerted into their wings in order 
to fit them for flying, 39 2. In what manner they convey themſelves 
through the air, ib. Curious mechaniſm of their toes, 393. Uſes 
of this mechamim to various birds, ib. Of their beak, 294. Pe- 
culiarities in their eyes, 419. hy they ſee ill in the dark, 
420. 
Frogs have only one auricle and ventricle, with a ſingle artery, 425. 
Functions explained by the hy pot heſis of a net vous fluid, 273. 
Galen an obſcure writer on anatomy, 317: 
 Gali-bladder wanting in ſome animals, 340. TETEFT | 
- Ganglions, a kind of knots on the nerves, 253. Have thicker and 
more numerous coats and Jarger hlood: veſſels than the nerves, with 
11 longitudinal <p 70 ' Conyectures concerning the uſes of them, 
- 28 2. 5 in 5 
Germ, ſee ron. 
Glandula thyroidea abounds in lymphatic vellcls, 218. 00 
Conjecture concerning its ule, $574 116 
Granivorous birds, 391. an 
Growth of the body, by what means it takes alice, 6c. Heart in- 
creaſes leſs than any other part of the body, 66. At what time the 
growth ceaſes, ib. Fatneſs produced when the een of the re 
ceaſes, 68. 
5 why i it rerches out its neck i in aſcending, 303. 


H. 
Hardneſs of the whole body * place in old age, 69. 
Head of quadtupeds much tighter than they would ſeem, 358. 
Head and neck, deſcription of their Ilymphatics, 216. 
Heart ſometimes wanting in foetuſes cannot prove the circulation n 
them to depend on the mother, 41. Is the only moveable and irri- 
table part of the foetus, 47. Moves aſmoſt alone in the human em- 
291 11 ib. By what means its power is limited, 48. Its ſeptum per- 
forated in the foetus by the foramen ovale, 3. Increaſes leſsthan 
any Other part of the body, 66. Its proportion eight times ſeſs in 
proportion in the adult than in the foetus, ib. Becomes leſs irri- 
7d q £508 bv frequent contractions, ib. Becomes at laſt unable to pro- 
pel the blood, 72. Its reſt not an abſolute ſign of Geath $77 5. Ab- 
FP ef the heart very nnen 210. 


21 
— 
- 
+ 
I + 


- 


41 * 
= Jud 92 N — 7 23 a4 


id 
th 


in D4X | 459 


Meart and arteries. Effects of their ation on the blood, 93. PO 

Hernia, a diſeaſe falſely ſuppoſed to be incident to quadrupeds, 344. 

Hewſon's account of the properties of the lymph, 224. 

Hikcouph, how ogcaſioned, 303. Bad ſymptom in an inflammation of 
the liver, ib. 6 

Hippocrates, his improvements in anatomy, 316. 

Hrppomones deicnbed, 383. 


Ileum has fewer LiReals than the jejunum, 205, | 
Impregaation, changes produced in the uterine ſyſtem, n id, 17. 


Incubation, hiſtory of the changes produced by ir, 404. | 

Inſects, a conlideration of them uſeful to anatomiſts, 4 Have their 
bodies covered with a hard cruſt which ferves for Fe and bone at 
the ſame time, ib. Their various claſſes named from their legs and 

Wings, ib. Curious ſtructure of their eves, 429. Whether they 
have any brain, ib. Of their ſtomach, heart lungs, and manner of 
8 „44. Some of them have no ſex, ib. Are not produced 

rom putrefaction, 441. Their various changes, ib. 
K. 

Kidneys of a dog have a pelvis formed within their ſubſtance, 341. 

ln the foetus of a cow are —— of different lobes, 386. 


Vacteal ſac and duct deſcribed, 21 115 


Lacteal veſſels diſcovered by Aſellius, 192. So called from their co- 


lour, 204. Deſcription of their courſe through the inteſtines, 205. 
| from them through the meſentery to the ſpine, 206. Divided by 
the melenteric glands into two regions, ib. Larger and mote nu- 
merous 1n the jejunum than the ileum, 205. Terminate at laſt 1 in 


the thoracic duct, ib. 


Lap-dogs ſometimes troubled with an epiplocele when very fr a 5. 

Left handed people, miſtake concerning them, 350, n. 

Life, by what means preſerved, 65 ; | 

Liquor amnii; or waters farrounding the fœtus, 17, Pureſt arid nioſt 
Impid during the firſt months of pregnancy, ib. Untit for the nu- 

_ trition of the fœtus, though ſome of it may perhaps be abſotbed, ib. 

Lithotomy; why the high operation of it can be performed in man on- 
ly; without danger of opening the cavity of the abdomen, 343. 


Licer, why, divided in o a great number of lobes in dogs, cats, lions, 


Sc. 3390. Why formed of one entire piece in others; ib. Why it 
has no connecting ligament with the diaphragm in dogs, 340. 
Lizard, cicurlation of the blood in it, 425, See frog. 
Luſus nature of little conſequence to be known, 312. . 
Lymph, of its properties, 224. At firſt ſuppoſed to de mere water, 
225. Is coaoviable by heat, and even by mere expoſure to the air, 
ib. Its viſcidity different in different animals, 226. Or in diffetent 
ſtares of the ſame animal, 227. Difference between the coagulable 
Iymph of the blood and of the lymphatic veſſels. 228. Varies occaſion- 
ally from a more viſcid to a more watery ſtate, 229. Lymph extialed 
on ſurfaces differs widely from that exhaled into cavities, 230. Is 
probably changed into pus, 23. Of its ſecretion, 222. Diſcuſſion of 
the queſtion, Whether the lymph is ſecreted by exhalant arterigs, or 
trantudes through i ino ganic pores, 233. Whether it is abforbed by 
the red veins, 236. Of its abſorption by the lymphatic fyſtem, 
245. Lympharic glands diſcovered by Nuck, 1932. Particular de- 
| or ption of their ſiuaticn and figure, 196. 
: a 3 | . Lymphatię 
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Megrim, its ſymptoms and cure, 289. 


469. _ INDEX; 


Lymphatie veſiels, when and. by whom diſcovered, 191. Very early | 


ſobpoſed to be ablorbents, 192. Suppoled by many anatomiſts io 
ber ercly continuations of arteries, 193. At firſt called Dactas Aquefr, 
from their being pellucid, 104. Their coats cannot be ſeparated trom 
ohe another, ib. Molt of the mopenintothe thoracic duct, ib. Are 
capable of being ioflamed, 195. Are full of valves, ib. Lymphatic 
veſleis of the lower extremities deſcribed, 197. Deſcription — thoſe 
of the trunk, 208. Diſcharge themſelves into the the thoracic duct. 
20 6. Thoſe of the ſpleen deſcribed, ih. Of the ftomach, ib. Of 
the liver, 209. Different opinions of Dr Meckel and Dr Hew- 


fon concerning the. lymphatics ef the ſtomach, ac8. Lymphatics 


of the lungs deſer ibed, 209. Of the heart, 210. Bronchial Jlympha- 
tic glands of the Tungs, 215. Lymphatics of the head and neck, 
deſcribed, 216. Of the upper extremities, 219. Thoſe of the right 
ide form four confiderable rrunks, 225. Termination of the lym- 
pharics of this fide, ib. Lymphatic veflels of birds deſcribed, 400. 
f | 


Map longer lived and more tender than moſt other animals, 21. Why 


he cannot fly like a bird, 392. Not originally a carnivorous animal, 


336. | . 8 
Mathematics cannot be applied with any certainty to medicine, 3 24. 


Membrana decidua deſcribed, 9. A lamella of the falſe chorion in 
immediate contact with the uterus, 14. | 

Membrana decidua reflexa deſcribed, 15. 

Membrana nictitans, a membrane peculiar to the eyes of quadrupeds 

_ deſcribed, 356. 


Membranes may be formed from inſpiſſated humours, 50. 


Menſtrual flux, ſymptoms preceding it, 1. Proceeds from the veflels 
of the uterus, 2. The human ſpecies only ſubject to it, 3. Is not 
owing to the attraction of the moon, to acids, or feiments in the 
blood, 1b. Has been known to break out through all the organs of - 
the body, 4. Why more blood is derived at a-certain time to the 
_ uterus and parts adjacent than before, 5. Particular account of the 
cauſes of this flux, 6. Why it is periodical, ib. Brutes in genera! 


have no menſtrual flux, ib. Why it is wanting in men, ib. Sappret- 


ſion of the menſes in pregnancy cannot prove that the fœtus is nou- 

iſhed by the menſtrual blood, 39. _ 4 

Milk produced from the chyle before it is aſſimilated with the blood, 
2 Tp 


3 24. ITY | : Kt &.3 | 
Monſters ſometimes born without any organs of deglutition, 17. 


Muſcular motion accounted for from the hypotheſis of a nervous fluid, 
278. Muſcles accelerate the return of the blood, by compreſſing 
the veins, 91. Their motion ceaſes ſooneſt when the nerves, and 


LY 


t | 
lateſt when the veins, are tied, 260. Ceaſe to act when their arte- 

ries are tied or cut, 280. No objection can thenee be drawn agaiuſt 

the exiſtence of a nervous {juid, 281. Muſcles of a dog, 360. 
Myology ot brate animals uſctul te anatomiſts, 329. 


Ti %:'4 hs s F574 1 2 N. , ., p . Ay 45 
| Nerves have litile effect on the motion of the blood, 87. Treatiſe 
> ,on them, 24 


1 Proceed from the medullary ſubſtance of the en- 
*'cephaion and ſpinal marrow, 250. Uncertain , whether they are 


Propagated from that fide on which they. go. out at. the ſkull, or 
the. 


e oppoſite one, ib. Compoſed of a vaſt number of parallel 
: threads, 251. Conjecture concerning the diameter of 5 or os 
B „„ malle 


iNDEX an 


ſmalleſt nervous fibres, ib. Have a cellular coat from ing dle 


' arachnoides, and another from the pia mater, ib. Are colle& 
into tight firm cords by the dura mater, 252. Have namerous 
blood -veſſels on their coats, ib. Are involved in à cellular fub- 
ſtance, ib. Have little elatticity, ib. Divide into branches as they 
go off ro different parts, ib. Unite in many places into one cord, 
253. Their gangl-ons deſcribed, ib. Numerous ſmall nerves feat 
out from the ganglions, ib. Loſe their firm coats when fent to 
any of the organs of ſenſation, or to muſcles, ib. Loſe their ſenſibi- 
lity when the parts become rigid, 254. Probably terminate without 
any conſuſion of the fibres, ib. Changes produced in their coats 
may be a cauſe of nervous ſympathy, ib. The ſenſations, motions, 
and nouriſhment of parts loſt by the deſtruction of the nerves ſent 
to theſe parts, ib. This happens likewiſe from an igjury of the 
encephalon, 255. Orot the Pina marrow, 256. Objections to the 
nervous influence cannot be made from the examples of ſome crea- 
tures living without brains, ib. Suppoſition of the nerves acting 
by vibration, with the arguments for it, 257. Objections, ib. Ar- 
guments for their being hollow tubes, 26>. Objections ib. An- 
ſwers to theſe objections ib. The ſwelling of a nerve above a liga- 
ture cannot be an argument for or againſt this doctrine. 262. De- 
live experiment in favour of a nervous fluid, 264. Objections to 
the concluſion from this experiment, 265. Anſwered, ib. Difcuf- 
ſion of the queſtion, whether the nervous fluid moves with great ce- 
terity or not? 266. The nature of this liquor examined, 267. The 
liquor probably very thin, 268. Goes forward into the nerves in 
the ſame ſituation in which it is fecreted, 269. Objections to this ac- 
count of the nervous fluid, 270. Anſwered, ib. Why it is impoſſible 


that the ner vous liquor can move with the velocity ſome have aſcribed 


th it, ib. No probability of valves in the nerves, 271. Ke to deduce 
the three great functions of nutrition, ſenſation, and muſcular motion 
from the hypotheſis of a nervous fluid, 272. Nutrition, how effect- 
ed in this manner, ib. The opinion contradicted, ib. n. Nutrition 
by the nerves particularly confidered, 273. No objection can be 


drawn from atrophies occaſioned by the diviſion of an artery, ib. 


Senſation and muſcular motion accounted for, ib. Objections an 
ſwered, 278. Particular nerves deſcribed, 283. The olfactory or 
Irſt pair, ib. Singular contrivance for defending this patr from the 
p reſſure of the anterior lobes of the brain, 234. The optic or ſecond 
pair deſcribed, 285. Theſe two nerves decuilate in ſome fiſhes but 
not in man, ib. This opinion not perfectly j iſt, ib. n. Third pair lent 
to the eye-balls, and called Motor Oculi, 286. Fourth pair, or nervi 
pathetici, 287, Fifth pair divided into three great branches, ib. 
-- Ophthalmic nerve, the firſt branch, 288. Maxillaris ſuperior, the 
ſecond, 289. Maxillaris inferior, the third, 290. Sixth pair, 29r. 
Arguments cancerning the courſe of a nerve joined to this pair, ib. 
Seventh pair or auditory nerve, 293. Eighth pair, 295. Recurrent. 
nerves, 296, Ninth pair, 297. Tenth pair ib. Additional nerve 
of the ſixth pair fully conſidered, 298. Spinal nerves, 3:c. Firit 
cervical pair zot. Second cervical, ib. Third, 302. Fourth, 303. 
Fhis pair divided into feven branches, ib. Dorſal ner ves, 307 
"Lumbar nerves, 308. Obturator, or poſterior crural nerves, 1b. 
Six pair of the falſe vertebræ, 39. —. 
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462 I N m RN * 
Nutrition particular account of i it, 85. 7 
Nympba, their ſituation and.uſe, e 


2 


ructions i in the mal] veſſols. how prevented, _ 

Old age occaſions a rigidity of the whole-body, 7c. In what — it 

| "HANES on ſooner; ib. Death happens but rarely from this cauſe 

alone. 16. 

br , why longer i in a dog than in the human ſpecies 393. 

(ti vaginæ conſtrictor, tends to retard the reflux of the b blood i in the 
vagina. 28. a 

Oviparous animals how etched from the egg, 3 Whether the 
fetus receives nonriſhment by the navel, 411. 

Draria of women undergo ſome changes from pregnancy, 20. Contain 
a lymphatic fluid, 29. Some of their velicles burſt in a prolific co- 
pulation ib. The fetus ſuppoſed to exiſt 1 in them, 30, 

Ovam, its ſtructure i in early 3 A4 les ſize at different periods 
of pregnancy. Particular account of the various changes it under- 
goes; 35— 4m. 5 


P. 
Palſy ſometimes produced oi on. the {ide oppoſite to the injured part of 
the brain, 240. | 


- Pancreas afellii, a large aland i in the meſentery of a dog, 338. | 
Panniculus carnoſus one of the common integuments of quadrupeds, 


332. Wanting in thoſe of the porcine kind, ib. Why reckonzd 
one of the integuments of the human body ib. Particular deſcrip- 
tion of that of a dog, 36r. 

Penis; i its Iymphatic veſſels, 199. May abſorb e poiſon with- 

out our being aware of it, ib. 

Pericardium, inſtance of its containing pus without any ulcer of the 
heart, 230. 

Periofteum deſetibed, 3. 

Phthiſical people have a ſerene and lively mind while their body de- 
cays, 73. 

Pitcairn, Dr. his erroneous entcalation of the muſcular force of the 
ſtomach, 324, n. 

Piles, whence they ariſe in pregnantwomen, 92. 

Placenta appears at firft a thick yaſcular part on the de of the 
chorion, 8. Deſcription of it in its perfect ſtate, 13. Dangerous 
floodings occaſioned bv a particular formation of it, 14. Hemor- 
rhagies conſequent on its extraction tend to prove an anaſtomoſis of 
its veſſels with thoſe of the uteras, 38. How ſeparated atrer deji- 
rere, 58. 1 

Pregnancy, ſions WE; it, 18. 1 

Pulmonary artery deſcribed, 92. 

Pulſe, how occaſioned, 77. Why a meaſure of the powers of the heart, 

88. Slower in large than ſmall animals, 89. Account of its quick- 

- nels at different ages, ib. Why fo quick after violent exerciſe, 91. 


Pupil of the eye differently figured i in different animals, 35 7. 


Putrefaction, no cauſe of the heat of the blood, 95. 


py te ea how, divided, 320. General deſcription of 3 222. 
- Inicold cirmates have warm thick furs, but not jo in the more tem- 
perate, ib. Their cutis and cuticula diſpoſed as in man, ib. Have 
a ſubſtance called Pænniculus Curnoſus under the cutis, ib. Moſt of 

them Want clavicies, aud why, ib. Adult quadrug ade reſemble man 


77 


— 


4 


in the diſpoſiti tion of their ſpermatic- veſſels; 344. Are not ſubject 

to herniæ, ib. Have longer necks than the human ſpecies, 352, 

Why ſome of them have long jaws, ib. Have a peculiar membrane 

on their eye called Membrana Nictitans, 356. and a muſele called 

' Su penſorius, ib. Have the brain much jets in proportion than Han, 
FR 

35 CO ache 

Rabics canina, a diſeaſe peculiar to the dog kind, 33 35 n. 

Racemus vitellorum in birds, analogous to the ovaria of women, 403. 

motion during the ti; ne of coition, 1b. How theeggis een frond 
it, ib. 


"SI. | 


| Ravens endowed with an acute ſenſe of ſmelling 419. Ye end 


Receptaculum chyli, a name for the lower part of the thoracic duct, 
221. 

Reſpiration of confiderable efficacy it in promoting the motion of che 
blood. gr. 

Rerina deſcribed, 12 'F 

Right ſide, why ſtronger than the left, 3 50. 

Rumination of cows, &c how performed, 38 . 

Rannet for curdling milk, how ſn nr 388. 


— 


Scrotum, how the teſticles are brought into it, 49. Leſs pendulous in 
dogs than in the human ſpecies, and why, 345. 
Semen of the male neceſſary to render eggs proliſic, 26. Different ani- 
| mals impregnate the female eggs with it in various ways, ib. Pro- 
duces the venereal deſire, 27. How ejected in the time oi — 29. | 
Serpent, circulation of its blood, 425. 8 
Serum of the blood ſometimes of a white colour, 239. | 


Sinus pulmonaris a name for the left auricle of the heart, x52, 


Sinus of the vena cava, a name for the riglit auricie, ib. 

Staus venæ portarum, a name for the trunk of the vena portæ hepatica, 
178. 

Small animals have no diſtinction of ſexes, 28. 

Spleen, its lymphatics, 206. Conjecture concerning its uſe, 429. 

Spinal Marrow, injuries of it dettrowthe parts to which in tends nerve 
255. © Probably ſecretes a thin liquor tor the nerves, 267: 

Stamina of young animals, whence they proceed, 32. 

Stomach, its lymphatics, 2:6. Of a dog has thicker Coats Rats imal- 
ler contractile power than in man, 325. | 

Suſpenſorius, a muſcle peculiar to the eyes of quadrupeds, 356 

Symptoms of diſcaſes, a great number ot them ſuppoſed to be ex- 
planed by the deſcriptions given ot the nerves, 286---4:1: 

Syftole and diaſtole of the arteries conhdered, 84. Effects of che 
ſyſtole on their contained fluids, 96. 

ji . 


Tapetum of the eye differently coloured in diſterent animale, and why, 


357. 
Teeth increaſe in length when the prellure or the oppoſite ones is re- 
moved, 66. 
Thoracic dud deſcribed, 212: | x 298307 
Thymus delcribed, 52+ Large in the he but clenrendia i in dre; a 
adult, 53. Proportionaily larger in a dog than in man, 351. Con- 
jectures concerning the uſe of it and the glanduta. thyriodea, ib. 


Tertoiſe, anatomy of one, 422. Great ſtrength of its ſhell, ib. 


- without teeth, but the deficiency ſupplied by the hardneſs of be. 
Ups, ib. Circulation of its blood v vere different from that of other 
3 | animals, 


ls. - Ie” r 2 
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7 423. Deſcription of its ee, and abſobent ſyſteat, 


| Umbilical arteries. See arteriae umbilicales. 


Umbilical cord deſcribed, 12. Caution to pradlitiopers with 8 te 
it, 13. Cannot be left open without danger 1 a fatal n 


to the child, 38. 
Umbilical vein conveys'nouriſhment to the Seng in utero, 42. 


Urachus de ſetibed. 44. How cloted up after birth, 64. 


Urine, cauſes of its excretion, 343+ 

Uterine ſyſtem, changes happening to it from impregnation, 17. 

Uterus of women relembles the breaſts in its texture, 7. Of the 
gravid uterus, 8. Its contents in advanced geſtation, 1a. Its mem- 
braves, 14. Its ſize different in different women, 18. Changes 
occaſioned by its gradual diſtenſion during pregnancy, ib. Changes 
at the ſame time produced in its appendages, 2c. The uterus pro- 
bably cloſed after conception, 31. Its Rare in the lait months of 


pregnancy, $5. & c. and after delivery, 38. 


Lvula wanting in dogs, 334. How this andi is ſupplied, ib. 
V. 


vagina deſcribed, 27. 

Valvular lymphatic veſicls, 195. 

Vaſa. brevia, the name of the branches of the ſplenic artery going 19 
the itomach, 120 | 

Vaſa deferentia i in way have a ſtronger muſcular power than in other 
animals, 345+ n. * L 

Ve ins ſometimes a 3 of the arteries, 80. The facility with 
which the blood flows through them expedites i its paſſage through 
. the capijary arteries, 86. Of the veins in general, 147. Six large 
veins correſponding with the aorta and pulmonary artery, ib. I heir 


itructure more flender than that of the arteries, notwithſtanding 


which they are ſtronger, ib. burſt much more ealily on living than 
in the dead animals, ib. Are much larger than their correſponding 
- arteries, 148. Have more numerous branches, ib. They run near 
the ſurface of the body, ib. Their valves how formed, 149 None 
of theſe to be found in the deep running: veins of the viicera, ib. 
Sometimes origigate from arteries and ſometimes from imaller veins, 
150. Pellucid veins, ib. Particular acccunt of the different veins, ib. 
= Veins of the head and neck, 156. Of the ſuperior extremities, 163. 


Oft the thorax, 166. Ot the chylopoietic and aſliſtant chylopoietic 


"viſcera, 172. Of the inferior extremities, 1 78. Of the pelvis, 183. 
- On the back part of the abdomen and loins, x86. Of the abiorption 
vt Iy mph by the veins, 236 

Vena angularis, a branch of the external jugular running down the 
lide of the noſe, 157. 


Vena articularis, a branch of the baſilica coming from the muſcles of 


the outſide of the ſcapula, 164 


. Vena axillaris, the large veio formed by the union of all thoſe of the 


Arm and ſhoulder, 106. 

Vena az ygos, a branch of the ſuperior cara running on the right kde 
of the vertebrae, 154, 168. 

Vena baſilica, the principal vein of the arm ariſing from the convex 
ſide of the carpus, 255, 163. 

Vena bronchialis, the name of two ſmall branches of the azygos, 


ar:f ing from the top a the aſpera kay a; and — 171. « 
| | "ena, 


* 


* 
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Vena caecalis, a branch of the meſaraica major, running from the be- 
ginning of the colon, 175. 

Vena cava, the large vein in which all the others unite, and which 
carries the whole blood of the body to the heart, 150. Its general 
_ diviſion, r5rt. Vena cava ſuperior, 153. laferidr, 155. Situation 

of the extremity of its trunk, 186. 


Vena cephalica, a ſmall vein of the arm receiving the branches of the 


radial artery, communicating with the baſilica, and terminating in 

the external jugular, 154, 164. 

vena cephalica pollicis, a branch of the former running between the 
thumb and metacarpus, 165. 

Vena cervicalis, a branch of the external Jugufar coming from the 
vertebral muſcles of the neck, 160. 


Vena colica, a branch of the gaſtro - colica, coming from the middle of 


the colon, 176. 

Vena colica dextra, another branch of the gaſtro-colica, coming from 

the upper part of the colon 176. 

Vena coronaria e a vein ſurrounding the upper oriſice of the 
ſtomach, 174. | 

Vena cruralis, name of the poplitza ahove the ham, 132. 

Vena cubitalis externa, the name of the baſilica While running along 
the ulna, 163. 

Vena cubiti profunda, a branch of the mediana major of the arm. come 
ing from the adjacent muicles, 165. 


Vena demi-azygos, the common trunk of the I: ſt intercoſtals, 170. 


Vena duodenalis, a branch of the gaſtro-epipioica dextra, 177. 

Vena epiploica dextra, a branch of the melaraica major, coming from 
the omentum, 175. 

Vena epiploica ſiniſtra, a . of the ſplenic vein coming from the 
left ſide of the omentum, 173. 

Vena frontalis, a branch of the jugularis externa anterior running 
down the forchead, r56. 

Vena gaſtro-colica, a branch of the great meſaraic vein formed by the 
union of the gaitro-epiploica dextra and colica dextra, 175. 

Vena gaſtro-epiploica dextra, a branch of the gaſtro-colica, coming 
from the ſtomach, pancreas, and omentum, 190, 175. 
ena hemorrhoidalis i interna, on meſaraica minor, receives branches 
from many of the inteſtines, 172. 


Vena hepatica brachii, a name formerly given tb the baſilica of the 


right arm, 164. 


Vena hypogaſtrica, or iliaca interna, receives the blood from the 


parts about the os ſacrum, buttocks, and geaitals, 184. 
Vena iliaca communis, the great trunk formed by the union of the ex- 
ternal and internal iliacs, 185. 
Vena iliaca externa, the name of the crural vein after it gets from 
under the ligamentum Fallopii, 183. 
Vena iliaca interna, the ſame with the hypogaftrica, 184. 
Vena intercoftalis ſuperior ſiniſtra, a branch of the Jeft ſubclavian, 154. 
Vena intercoſtalis ſuperior, another branch of the ſubclavian, coming 
from ſome of the intercoſtal muſcles, 171. 
Vena inteſtinalis, a branch of the vena portæ, coming from the inteſ- 
tinum duodenum, 177. 
Vena jugularis externa anterior, a large vien of the neck, 16 6. 
Vena jugularis externa poſterior five inferior, a large veig running 
Vol. III. Nun n gown 
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1 the ſide of the head, formed originally by the vena tempor- 
alis, 15 


Vena jugul aris interna, a continuation of the lateral ſinus of the brain, 


160. 

Vena mammaria externa, a branch of the axillaris, 166. 

Vena mediana baſilica, a branch of the vena baſilica of the arm, 163. 

Vena mediana cephalica, a branch of the cephalic vein ofthe arm, 165. 

Vena mediana longa or major, the trunk formed by the union of the 
two foregoing, I 65. 

Vena meſaraica major, a large branch of the inferior vena porta, te- 
turning moſt of the blood from the ſuperior meſenteric artery, 
174. 


5 e minor, he fide with the hzmorrhoidalis interna. 


Vena muſcularis, a branch of the poſterior jugular, coming from the 
muſcles of the ſcapula and humerus, 160. 
Vena obturatrix, a branch of the hypogaſtrica coming from the obtur- 
ator muſcles and parts adjacent, 184. 
Vena peronza, a vein of the leg running up the inſide of the fibula, 18x 
Vena poplitza, the name of the trunk tormed by the union of the ti- 
bialis anterior, potterior, and peronæa, 181. 
Vena portæ, a large vein formed by the union of the Tplenic and me- 
ſenteric veins, 130, 176. 
Vena preparata, the ancient name of the vena frontalis, 156. 
Vena profunda, a branch of the bablica, 164. 
| Vera Gs brachii, or profunda ſuperior, another branch of the 
alilica, 1 
Vena pulmonaris, the great vein by which all the blood is returned 
from the lungs to the heart, 150. 
Vena pylorica, 177. 
Vena radialis interna, a branch of the cephalic, 165. 
ee ſalvatella, a vein of the hack part of che hand ending i in the 12 5 
1Ca, 163. 
Vena {aphena major, returns the blood of the inſide of the leg, 178. 
Vers 8 minor, the vein returning the blood of the outſide of the 
eg. 180. 
Vena ſciatica, the name of the crural vein as it runs along the thigh, 
182. 
Vera ſplenica, a large branch of the vena portæ, receiving many of the 
. veins. of the ſtomach, pancreas, and omentum, 173. 
vera ſubclaviana, the trunk formed by the ve:ns of the head, neck, 
and arms, 171. 8 
Vena ſub-humerat's, the ſame with the wen Ie. EI 164. 
Vera {uper-humeralis, the lame with the muſcularis, 160. 
Vena ſuralis, a branch of the tibialis poſterior, coming from the gaſ- 
tro-cremii and ſoleus, 161, 
Vera temporalis, the princfpal branch of the vena . externa 
poſterior, 159. 
Vena tibialis anterior, a vein of the leg, 180. 
Vena tibi take poſterior, another vein of the leg, running up between 
the tibialis poſticus and 1oleus, 180. 
Vena vertebralis, a vein of the neck receiving the blood from the ver- 
tt bral finutes, &c. 161. 
Vena cyſticæ gemellæ, the name of the Veins running along the gall- 
biadvcr, 177. 
Venae 


le- 
TY, 


N 5 9 hy 


venæ hepaticæ, branches of the vena cava diſperſed through the liver, 
155. . | 

Venæ intercoſtales, branches of the azygos and demi azygos, 168. 

 Venz intercoſtales ſuperiores dextræ, bring back the blood from the 

firſt three ſeries of intercoſtal muſcles, 170. 5 

Venæ pancreaticæ, ſmall branches of the ſplenica coming from the 
under edge of the pancreas, 174. 1 

Venæ pectorales internæ, the common name of a number of ſmall veins 
of the thorax, 166. | a 

Venz pudicz externæ, branches of the crural or ſciatic nerve, com- 
ing from the muſculus pectineus, parts of generation, &c. 183. 

Venæ pudicz internæ, branches of the hypogaſtric, coming from the 
parts of generation, 184. 

Venæ raninæ, branches of the external jugular coming from the tongue, 
157. | 

Vere ſatellites arteriz brachialis, branches of the baſilica, 164. 

Venæ ſubclaviz, large branches of the vena cava lying under the cla- 
vicles, whence their name, 153. N 

Venereal buboes, how formed, 199. 

Veſalius ill- treated by other anatomiſts, 377. 2 

Veſicula umbilicalis, a ſmall bag between the amnion and chorion, 
ſeen only in the firſt months of pregnancy, 16. 

Veſſels, the oldeſt parts of the body, 46. | N 

Vibration ſaid to be the manner in which the nerves act, 257. 

Vital power ought not to be uſed as an explanation of the phenomena 
of the animal ceconomy, 95. Fi | | 


Waters. See liquor amnii. | 
Wn anatomia cerebri has ſeveral pictures taken from brute ani- 
mals, 330. | . 
Women more delicately formed than men, 4. Have a larger pelvis, 

ib. Have naturally but one child at a birth, 58. Have but rarely 
three, and ſcarce ever five, ib. 
Worms, their characters, 441. Their different orders, 442. 
Wrinkles, how formed in old people, 67. 


Yolks found in female ovaries even without impregnation by the male 
ſemen, 33. Are appendages to the inteſtine of fowls, ib. 
7 | 


Zoophyta, a kind of compound animals, 442. 


F I N L115. 


* x 


— 


——— — 5 * , 


„* * 


